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Honourable William Griesinger, Minister, 
Department of Planning and Development, 
Parliament Buildings, 


Toronto, Ontario. 


Honourable Sir: 

I take pleasure in transmitting 
herewith the second Conservation Report on the 
Upper Thames Valley, being a revised report 
made after the 1950 survey of the valley, and 
covering the following sections: Land Use, 
Forestry, Water, Wildlife and Necreation, | 

A report on the History of the 
Upper Thames Valley will be made in a separate 
volume. 
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INTRODUCTION 


During the Spring of 1945 representation was 
made by a conservation committee of the Upper Thames Watershed 
to the Honourable Dana Porter, Minister of the Department of 
Planning and Development, to undertake a conservation survey 
of that part of the Thames Valley, with special reference to 
flood control. This request was the culmination of much 


effort over the preceding years by the citizens of this area, 


chiefly in the urban centres, who had become alarmed at the 


tremendous damage which had been done from time to time by 
excessive run-off in the Thames Valley. This committee 
realized, however, that the protection of the urban centres 
from flooding was not the only problem to be considered, but 
that land use over the whole watershed should be studied and 
that recommendations should be made for its correction where 
such was needed, 

At that time The Conservation Authorities Act 
had not been passed, but so urgent was the need for a solution 
of flooding on the Thames that the newly formed Conservation 
Branch of the Department of Planning and Development undertook 
the survey as its initial effort. But in doing so it was 
clearly pointed out that flood control, while important, would 
oo be the only problem investigated, but also the complement- 
ary problems of land use, forestry, wildlife and recreation. 

The Second World War was still in progress in 
1945; qualified personnel for Surveys was limited. Con- 
sequently it was necessary to secure the co-operation of 
Science teachers from the collegiates of the Province and 
due to the limited training of these men in soils and forestry 
the amount of detail which could be covered was also limited, 
In the work of hydraulics, however, sufficient competent help 
was obtained so that the problem of flood control was covered 
more thoroughly. Land use studies, forestry and stream con- 


ditions were confined to a small part of the watershed and 
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covered only the watersheds of the Cold Creek and North Branch 


Creek, But while it was realized that this coverage was 
inadequate, it was all that could be done under the 
circumstances, and the results of these studies as presented 
in the report were considered only as a token survey to 
indicate what the conditions in these three fields were over 
the whole area. However, these token Surveys, together with 
the work in hydraulics, indicated to the people of the Upper 
Thames how the whole pattern of conservation is inseparably 
related. 

The report which was based on the 1945 survey 
was presented to the Upper Thames Committee at London in 
October 1946 by the Honourable Dana Porter, Minister of 
Planning and Development at that time, The enthusiasm with 
which this report was received and the action taken on its 
recommendations cannot be enlarged upon here. Nevertheless 
it should be stated that the Upper Thames Authority now is 
the most active group of its kind in the Province. Besides 
many activities in general conservation, the construction of 
the Ingersoll Channel and the commencement of the Fanshawe 
Dam, as well as the reforestation agreement with the 
Government, all stem from recommendations contained in the 
1946 report. 

After the war, and when students from the 
different science faculties of the universities were avail- 
able, the whole technique of land use, forestry, and wild- 
life surveys was changed and improved and this changed 
procedure has been followed in surveys conducted by the 
Conservation Branch since that time. 

In the spring of 1950 the Upper Thames River 
Conservation Authority requested the Honourable William 
Griesinger, Minister of Planning and Development, to re- 
survey the Upper Thames Watershed in accordance with the 


improved methods adopted by the Conservation Branch and that 
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this information be set down in report form comparable to the 
reports being prepared for other Authorities. This survey 
was carried out in the summer of 1950 and the results are 
embodied in the present report. 

Certain sections of the old report - chiefly 
history, land settlement, recreation and the history of 
floods - have been repeated in the 1952 edition. These, 


however, have been revised and brought up to date where neces- 


sary. The sections on land use, forestry, stream conditions 


and, to a certain extent, hydraulics are for the most part 
new material, 

The 1946 Thames Report was typewritten, 
which limited its edition to only eight copies, whereas 200 
copies of the present report have been mimeographed. In 
addition, 3,000 copies of a summary with selected mane and 
many illustrations will be printed. The full report is 
intended as a working plan, chiefly for the guidance of the 
members of the Authority and other officials, while the 
summary is an abridgement of this for general distribution 
throughout the watershed, 

Lastly, as the present report is printed on 
one side only of mimeograph paper for the sake of clarity, 
which increases the size, it has been decided to publish it 
in two volumes. The first will include land, forestry, water, 


Wildlife and recreation, and the second will cover only History. 
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RECOMMZNDATIONS 
STATED OR IMPLIED IN THIS REPORT 


Land Use 


a 


That plans and demonstrations of soil conservation 
be carried out according to the farm regions outlined 


in this report (Chapter 6). pp. 45, 51 


That the Authority gain contrel of land use on one or 
more farms to demonstrate special methods of soil and 


water conservation. p.50 


That the Authority co-eperate in establishing demon- 
strations on farms to show methods of controlling 

soil erosion and accelerated run-off and sponsor a 

field day to illustrate use of tillage machinery in 
erosion control methods, as was done at the Teese one’ 


Prouchine Match, 1951. pp. Ue mys 


That the Authority give leadership in establishing soil 
and water conservation practices, particularly in 
areas which drain into flood control works, to cut 


down loss of flood storage by sedimentation. p.5l 


That the Authority make special equipment and technical 
advice available to farmers for gully stopping, grassed 


waterways, diversion terraces and farm ponds. p. 53 


That grassland farming, including pasture improvement 
and use of grass silage, be considered the most important 
single soil conservation measure to, be applied on the 
watershed, and support given to Crop Improvement Associa- 


Sions carryane on this work, |p. 55 


That the Authority, through one of its advisory boards, 
watch closely, and influence when it can, land drainage 


schemes. p. 57 
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coe 
That the Authority call together representatives of all 
businesses concerned with land use to discuss plans for 


soil and water conservation, pasa 


That the Authority make available the resources inventory 
and plans contained in this report to all business firms 
in the watershed which have an interest in the productivity 


of the Jand. p. 59 


That the Authority explore the possibility of ensuring 
soil-building practices on rented farms by means of 


covenants in leases. p. 60 


That the Authority continue its aid in establishing farm 
pends and that demonstrations of various types be sited 
according to the regions set forth in this report in 


which they are particularly suitable, Dasoe 


Forestry 


ee 


1S 


14. 


That the Thames Forest be extended to embrace aporoxi- 
mately 18,600 acres contained in 15 tracts throughout 
the watershed, At the time the report was written, 
1,951 acres had been acquired; during the summer of 

1951 approximately 500 additional acres were purchased, 
making 2,450 acres in all. It is recommended that this 
be expanded as rapidly as possible by a definite program 


of annual additions. p. 43 and map p. 42 


That other marginal land in smaller isolated blocks be 
watched by the Authority and acquired, as it becomes 
available, either by the Authority Ue by municipalities, 
te ne their existing woodlands or establish new 


areas. p. 50 and map p. 42 


That the Authority expropriate all land suitable for 
conservation purposes, subject to the regulations of 
The Municipal Act, as and when such lands become 


tax delinquent. p. 67 
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15. That the Authority set up a committee to determine the 
best method of providing fire protection through the 
co-operation of the Department of Lands and Forests for 


such areas as the Ellice and Gads Hill Swamps. p. 56 


16. That the Authority encourage the establishment of natural 
regeneration in and close to existing woodlands by instruct- 
ing landnwners in methods of scarifying soil and break- 
ing sod immediately preceding the dispersal of seed by 
parent trees. This should be done in early September for 
most species but in early June for the elms and soft 


maples. p,. 52 


17. That the Authority inaugurate a scheme to aid farmers 
in fencing their woodlots from cattle. This would enable 
natural regeneration to establish itself, restore the 
spongy cover of leaves and humus over the soil and improve 


the water-holding capacity of the soil itself. p. 54 


18, That reforestation of marginal, privately owned land be 
encouraged by the Authority. It is recommended that in 
addition to providing tree-planting machines the Reforesta-. 
tion Advisory Beard provide a crew of trained tree-planters 
which will be available throughout the tree-planting season 
to landowners whose property is tos steep, bouldery or wet 


for the operation of machines. p. 32 


19, That the Authority purchase a portable wood chipper, 
which would be made available to farmers in the same way 
as the tree-planter. This could be! used to clean up low- 
grade hardwood and weed trees in woodlots. The chips 
can be used in place of straw for cattle bedding and 
chicken litter and returned to the fields as humus, In 
some cases it may be possible to sell such chips to pulp 


and paper companies, p, 103 
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That the Authority support the Provincial School Forestry 
Competition and 4-H (formerly Boys' and Girls') Forestry 
Clubs by enlisting the help of cO-operators, providing 
transportation where necessary and special recognition of 


Winners.  p. 41 


That the Authority request the Department of Lands and 
Forests to require all log buyers who purchase logs from 
Southern Ontario woodlots to publish their log-grade 


specifications, together with prices offered. pp. 103-106 


That the Authority set up a committee to publicize the 
following among woodlot owners and sawmillers, where 
necessary: 


(a) The advantages of replacing the present 
system of custom sawing by an arrangement 
whereby credit is given for "custom Logs), 
and against this credit the farmer PECClV GSy, 
at preferred prices, the species, quantity 
and quality of product best suited to his 
needs. De 9e 


(b) Lists of buyers who are interested in the 
purchase of woodlot products. These may 
be obtained from the Zone Forester. p. 106 


(c) The advantages of soliciting tenders from 
as many buyers as possible who are within 
economic operating distance of the woodlot. 

Paavo 


(d) The advantages and disadvantages of lump- 
sum sale and stumpage-rate sale. pp. 93-99 


(e) The benefit of having a written Timber 
Sales Contract for timber on the stump. 
it is recommended that the Advisory Board, 
in co-operation with the Zone Forester, prepare 
a suggested form of contract. 
pp. 114-115 


(f) The arguments in favour of having expe- 
rienced loggers do the cutting and the 
owner handle small products, such as 
fuelwood, posts and bolts. p. 99 


(g) That the marking of trees for removal is 
a technical operation vital to the future 
of the woodlot, and that it should only 
be done by the Zone Forester or other 
trained personnel, p. 114 


(h) The importance of having the woodlot 
appraised prior to selling the farm. pp 94-95 
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£5, That the Authority make direct representation to the 
Department of Finance of the Federal Government in 
support of the recommendation in the Report of the 
Select Committee on Conservation (1950) that "the 
Dominion Government should be asked to consider 
amending the Dominion War Tax Act so that landowners 
will no longer be penalized for cropping their timber 


in accordance with conservation pracbacesi, 


£4, That the Authority use its influence to have assessment 
revised so that land only is assessed, not the timber 
erowing on 1b; and that’ the municipality concerned 
recover its revenue by means of a severance tax imposed 


at the time the timber is cut. 


Water 

£5. That measures be taken immediately to control and check 
any further encroachments on the river. p. 8 

26, That the Authority consider the engaging of technical 
help and equipment to make B.O.D. tests and bacterial 


counts along the river and its tributaries, ee, 


27. That the installation of efficient secondary waste 
treatment devices at those plantsshown on the Pollution 
Map (p. 53) as lacking satisfactory treatment facilities 


be: instigated pa 57 
28. That a Water Pollution Control Board be established. pa) 59 


29. That a classification of waters for particular uses 


; 


be adopted. p. 59. 


60. That a set of standards for quality and purity be 


established to apply to these classified waters. p. 59 


Sl. That the legality of the Authority instituting a permit 
system to control all new outlets into the river and 
its tributaries be investigated, and if within the 
jurisdiction of the Authority that such a system be commenced. 


Dp. 59 
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37. 


ae 
That the Forestry and Land Use recommendations be imple- 


mented to promote deep seepage and augment the ground 


Wavenerecources., § p. 7h 


That a system of reservoirs be provided in conjunction 
with some diking and channel improvement, for protection 
against spring floods one-and-one-third times greater than 
the greatest flood on record, viz. the 1937 flood on 
the South Branch combined with the 19477 flood on the 
Neronireranch. ‘p. ‘83 


That the following dams and reservoirs be constructed 
as soon as funds are available: 


(a) Fanshawe (under construction) $4,711,250 


(b) Glengowan 2,020 ,000 
(c) Wildwood 1,407,000 
(d) Thamesford 2,440,000 
(e) Weodstock 760 ,000 
(f) Cedar Creek | 604 , 000 
p. 86 $11,942,250 


That all of the reservoirs (except Fanshawe) be filled 
to the conservation level during the spring run-off 
period and the stored water be used te increase and 


sustain subsequent low flows. p. 85 


That the Fanshawe reservoir serve as a recreational 
lake fer the community and a domestic water supply 


for the city of Lomdon,. . “p.. &/ 


That inorder to provide some immediately localized 
flood protection, channel improvement schemes be carried 
out at the following places: 


(a) Ingersoll (now completed) $1,000 ,000 


(b) St. Marys 135 ,900 
{c) Mitchell (including a 

small dam) 260 , 000 

(ad) Woodstock 75,000 

$1,470 , 900 
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<7 = 
That land required for reservoir sites be purchased or 
leased as soon as possible, particularly those close to 


urban municipalities which might be built Upon. Ds GL 


That snow survey stations be established at strategic 
points on the watershed, ie condition of the ground 
observed and the depth and water content of the snow 
measured from time to time in order that an anticipated 
estimate may be made of the amount of spring run-off due 


VO (snowmelt and rain. p, lik 


That as the dams come into operation, the control organi- 
zation be expanded and equipped; and that the system 

of communication between the control centres and the 
dams, trouble areas, gauges, snow survey stations and 
meteorclogical stations be such that there will be a 
rapid assembly of all reports to the control centre and 


instructions rapidly issued therefrom. p. 116 


That a program of restoration of old small mill dams be 


inaugurated throughout the watershed. p. 127 


That the Authority investigate any drainage scheme which 
is proposed within its boundaries and have a representa- 
tive present at the presentation of the engineer's report, 


as provided by The Municipal Drainage Act. p. 126 


Wildlife 


Ao, 


Ak. 


That the Authority encourage farmers to improve their 
land for wildlife by the elimination of grazing of wood- 
lots, by selective cutting in woodlots, by improved 
cultivation practices and by the planting of wildlife 


food patches. pp. 13-15 


That the state and trend of meadow mouse populations be 
examined in areas scheduled for reforestation in the fall 
of the year of planting, and regularly each fall for at 


least five years thereafter; and that research be carried 
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out to discover adequate repellent sprays for the 
protection of orchard and forest trees from the meadow 


mouse and the European hare. pp. eG. ee 


45. That the introduction of fish into the watershed be 
restricted to those parts of the river shown on the map 
"Biological Conditions of Streams" to be suitable for 


the species concerned. pp. 32 


46. That the fishing in the watershed be improved by the 
following methods: 

(a) Enccuragement of owners of spring creeks 
to extend the range and abundance of 
speckled trout by planting alders or 
willows along the stream banks, by 
installing small dams and deflectors and 
by constructing trout ponds near the 
sources. pp. 39, 40 

(b) Encouragement of farmers to construct 
and maintain warm water ponds for the 
peocuction, of fish. », 42 

47. That the Fanshawe Dam Advisory Board on Drainage and 
Pollution be charged with setting up a five- or ten- 
year program of pollution abatement, to be reviewed at 


regular intervals as the program progresses. p. 34 


48, That the Authority urge the Provincial Department of 
Health to apply strictly the provisions of the Public 
Health Act relating to the control and prevention of 
stream pollution, with particular reference to the 
14 milk products factories which do not appear to have 


adequate septic tanks and field-tile beds. p. 34 


49. That the Authority present an annual award or citation 
to the sportsmen's club which by its actions in a given 
year best promotes wildlife conservation and improved 


farmer-sportsman relations. 


Recreation 

90. That 2,226 acres, including the proposed Fanshawe Dam 
site and the banks of the North Branch of the Thames as 
shown un the Thames Valley map, be acquired and administered 


‘ by the Authority as a Multiple Use Recreation Area. p.9 
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i 
That the following facilities be provided by the Authority 
in the proposed Thames Valley Park: 


(a) Boating and fishing on OF ae 
a permanent lake 
(b) Aquatic sports facilities Da le 
(c) Wading beaches for children eget a 
(d) Scenic drives with pullouts Beit 
(e) Picnic sites p. 
Gi) Group and individual 
camping areas Ds hs 
(g) Eure trails pede 
(h) An arboretum py eke 
| ere kee trails Deas 
(j) An outdoor theatre pa ee 


(k) Demonstrations of reforesta- 
tion, well-managed woodlots 
and erosion control p. 13 
That the Authority urge the Canadian Youth Hostels 


Associations to establish one or more Youth Hostels in 


the neighbourhood of Thorndale or Plover Weg eh ou wes! 


That a long-range plan be carried out for the acquisition 
for the public of 22 small picnic sites scattered throughout 
the watershed. At these sites parking space off the roads 


would be provided and tables would be set up, p. 14 


That some of the better swimming holes be improved by the 
installation of diving boards and some indication of the 


depth of water, p. 18 


That one of the following three areas be acquired by the 
Authority and retained as an unspoiled wilderness area: 


Part of Lots 18-21, Con, IV, Oxford Township 


Part. Ofeuot 115, Con. XI, Zorra Kast Township 
Partnol + Lou ei, Con, XIII, Nissouri East Township 
Ps 29 


That a small area be acquired as a historic site at the 


Saterar the Byron Mill «7 e220 


, ; r ie . : 
; st \ ‘ . a8 ye ¥ aid ri < 
s ah “a : ce. : 
] ” > te 


; nial ae a ee Veet ye 

‘a | = macs ae 
2: : ‘ eA oe phos » 
P, ta bs “code ae mens A a 
Ae a : ‘ 8 “®) 
eae ae sn i] ” 
Pe one eee Sealant u 

ae ; . \ Cl os 

ia ce pee ~~ 

-- 4° CALE Bot aL 

i bee 

| | hs 

* ‘See ua 

is SL +a 

MC ies Be Re ootiice os A Sj BIN | an i; 

a rf ifs ; , wn he yh he ht AAG hos es - a 
ae ot 0) a seu (a ad 

i 43.4 Ae eae LW A AD me 7 net fas’ aa Ov = 


On re: h oy ih 2G a ery n pee , - oy or 


Al NE ney) et here he ae ty ta ¥ ith ni 
| oS een fa tomed i 
| 1 io AE Oe eels OW pitas 
8h ams Epszece: apseany bas 


TAY Ae) Pe ride nea ele i, ‘ i vas 
) 6 


(et 
] 


Tt Wen 


edonnok Heel cach beet ei ante eitzodeya sie saath 
ine, Heaoeui igi: Ba) 43 960 mene pein Bu anolsaboonal 
Laren! ies | Autadt te ase: hal hocutay edie ri ony 


ht 


Peper kus: io ‘bid hs aie bolita a. on ogiaan—airol Ri ent 
Hucimneiis hoteasecrg ‘gp tia Sacto sa ‘News te 2s ditdug Pye 104 
Ne sheon oad tte 5.6% entriae) wo Ny anacit gh ybenevasew orks 
oy i tae ba abet elites ‘ars li ig eel oie 


| 


seul fy Spventiae s upton pote! nogsed ef RS, amie eae 
bare gi ‘mado bid ai fos aboaet anivtty nie oko Ctogene 


This re oem to Ag 


ny Std) it! bet ppas ad gsenk Sondd poo aH, to, om rn 
tors: ‘hep so Bite be Lioqaw ie borttetag R vernonia nh 

umes ont ee ak Rh ae ees Be igdeint 
seat 


LR HOG 4 BaD VS PERS 
Dee tga 3h “rs — a we Se te 


ee Sic {h s28e rage tt Pt banfids of Age ‘shen Atadt 
a ha | | og a EL ae site Te, ote |: 
fa ere) 4 Pim, 3 Ee | : 
ape nye 
) aa 7 ¢ a! his | 
rm - 2 & i 


gta 


That a marker be installed near Woodstock at the site of 
the western end of the Indian trail from the head of Lake 


Ontario to the Thames River, De eh) 


That the Authority Stimulate the growing public interest 

in conservation by establishing a Conservation Trail in 

the watershed, Permanent markers, visible from the road, 
would point out good examples of sound conservation methods 
in use, The trail should also include the results of 
misuse of land, but here markers would be set up ay ct 
the farm was abandoned. Maps of the route would be distri- 
buted to students or visitors Vaking part (in eerie 

route would be a circle and should include several attract- 
ive picnic sites to provide suitable areas for lunch. 
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CHAPTER A 


GEOLOGY, PHYSIOGRAPHY AND CLIMATE 


1. Bedrock Geology* 


; Although the bedrock is covered by a mantle of 
SO.ter materials to a depth of 100 feet or more over much of 
a the area, and as deep as 230 feet in some parts, it is import- 
ant in a number of ways, First, it determines to a great ex- 
tent the altitude and slope of the country. Second, the 
materials on which the soils have developed are derived mostly 
from the bedrock underlying the country. Third, the rock is 
exposed or is very near the surface in certain localities, as 
at St. Marys and at Ingersoll, and is quarried for various pur- 
poses. Lastly, the control of the river by engineering works 
requires, in some instances, solid foundations which can be 
found only on bedrock and, fortunately, this is possible in 
certain selected sites, 

The backbone of the continent, the ancient pre- 
a Cambrian wrecks, lies under 2,800 to 3,400 feet of sedimentary 
rocks, sandstone, shale and limestone. The pre-cambrian base- 
ment has an average dip of 28 feet a mile to the south-west, 
The sedimentary rocks have a surface with a slightly less dip, 
It is this rise from the south-west towards the dome in Dufferin 
and Grey Counties which predetermines the drainage pattern. 

The sedimentary rocks underlying the soft 
materials are mostly shale and limestone. The soil materials 
are therefore clayey, derived from the shale, and are quite 
limy. 

Along the valley bottoms the soft material is 
not so deep as in the surrounding countryside, and in building 
the Fanshawe Dam a rock base was available at 23 feet. Other 


proposed sites have bedrock at even less depths. Within the 


oo ee ee ee 


* Caley, J.F. Palaeozoic Geology of the London Area, Ontario. 
Geological Survey of Canada, Memoir 237, 1943; and 
Palaeozoic Geology of the Brantford Area, Ontario. Geological 
Survey of Canada, Memoir 226, 1941. 
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underlying limestone, dolomite and shale and other deposits are 
levels containing water, gas, Sulphur compounds and salt, 
Supplies of water from the rocks are not always of use because 
of these impurities, 

The sedimentary rocks are among the oldest of 
this type of rock, called the Palaeozoic, The uppermost forma-~ 
tions are of the Bertie-Akron of the Silurian system and the 
Norfolk and Hamilton of the Devonian System, The distribution 


of these formations is indicated in the accompanying maps, 


Ze FEnysSiography 

The soft material mentioned above as covering 
the bedrock is the result of the action of vast masses of toe 
the Continental glaciation of 20 or 30 thousand years ago. The 
material, called "drift", was accumulated from the rock of the 
continent and deposited during at least three advances of the 
glacier, The kind of the lower deposits made by earlier glacia- 
tions, or by bodies of water between glaciations, determines 
to a great extent the nature of deep ground-water supplies, 
but little is known about them in detail. The last glaciation 
moulded the landscape as it is now seen and provided the material 
on which the soils developed. It is from the most recent de- 
posits that shallow ground-water supplies are obtained. 

The surface deposits were made by the advancing 
ice sheet, at its face or under its edge as the ice body de- 
composed or by streams and bodies of water created by melting 
ice. The surface has been eroded by the streams of the present 
river system, but in general the topography is more or less 
that which was moulded by the glacier and post-glacial waters. 
The present drainage system conforms pretty well to the relief 
rather than being the cause of it, as in unglaciated territory, 

The upland called "Ontario Island" by Taylor* 
was the first part of Ontario freed of ice in the retreat of the 
Wisconsin glacier, The ice mass surrounding this "island" 


_—__ 


* Taylor, F.B, The Moraine Systems of Southwestern Ontario. 
ares, Gil. .LOLS, 
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gradually assumed the form of two lobes that Separated in their 
recession in the vicinity of London. Meltwater from the glacier 
poured onto the upland from the higher ice around it and found 
an escape in the crease to the south between the retreating 
lobes. There was built up in this way a number of drainage 
outlets or spillways which formed troughs in the till. These 
are occupied in part at the present time by the Thames River 
and its tributaries and are usually gravel-terraced valleys, 
much broader than would be warranted by existing drainage. 

Another important glacial feature associated 
with the retreat of the ice lobes was the formation of terminal 
moraines which were flanked in some cases and separated in 
others by the drainage outlets, The moraines may be classified 
as either till or kame, depending on whether they were laid 
down on land or under water conditions. 

The till moraines are composed chiefly of un- 
sorted glacial materials and were formed at halts in the ad- 
vances or retreats of the ice front. There are two more or 
less continuous till moraines, one in the south part and one 
extending irregularly across the north-west part of the water- 
shed, The southern moraine lies imaediately to the south of 
the Thames River between London and Ingersoll. At Ingersoll 
it swings away in a semicircle to the south-east and returns 
to the vicinity of the Thames River east of Woodstock. It is 
irregular in outline and broken in places by drainage channels. 
Its relief is usually between 25 and 50 feet above the adjacent 
land, 

The northern till moraine enters the watershed 
from the west at Elginfield, extends in a north-easterly direc- 
tion to St. Marys, turns almost due north as far as Fullarton 
and passes out of the watershed to the north-east, midway 


between Mitchell and Stratford. Taylor describes this moraine 
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as "a slender lightly built moraine rather narrow but quite 
well defined, its relief being generally 20 to 30 feet, some- 
times 50 feet", 

There are two kame deposits of minor size 
within the watershed, one at Cobble Hill and the other a few 
miles east of St. Marys. A much larger kame moraine occurs 
east of Stratford but most of it lies outside the watershed,* 
Swampy areas in the hollows of the kame hills are the sources 
of the Avon and other tributaries of the Thames River. Gravel 
pits are often located in these hills because of the more or 
less sorted nature of their sands and gravels, 

The moraines were formed by halts in the ice 
movement. The land form created under the ice while it was 
movingwiseecatled a til] plain, ‘Two types are founds.) in ihe 
south-easterly areas the till has been moulded into long oval 
hills called drumlins or whalebacks or into ridges and flutings. 
The drumlins and ridges run in a north-west to south-east 
divection, “The tilivds made up of a medium-textured loamy 
material, 

In the north-westerly half of the watershed the 
till plain has not the definite ridging of the drumlinized 
topography. Some of the till is of a heavier texture, These 
two characterisitcs, a "tumbledt? or irregular topography and a 
heavier soil, restrict the drainage both overland and within 
the soil. 

The land forms created by glaciation are shown 
on the accompanying map. In addition to the moraines, the two 
Ranis 00) Yai plain, the meltwater channels (or spillways) and 


the kame moraines described in the preceding paragraphs, there 


are also recorded on the map eskers, sand plains and areas of 


muck, 
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= Chapman, L.J. and Putnam, D.F. The Physiography of South- 
western Ontario, Scientific Agriculture, 24:3, 1943, 
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PHYSIOGRAPHY 


LEGEND 


TILL PLAIN DRUMLINIZED 
TILL PLAIN UNDRUMLINIZED 
DRUMLINS 

SPILLWAYS 

SAND PLAINS AND DELTAS 
KAME MORAINES 

ESKERS 


TILL MORAINES 


MUCK 
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The limestone bedrock which un- 
derlies the watershed determines 
the overall structure of the country 
and the nature of the soils. 
Quarry near Beachville. 


The eastern portion of the 
watershed has many gentle 
ridges running north-west 
to south-east as in this 
scene south-east of Ingersoll. 


Much of the watershed is flat but 
broken by irregularly hummocky 


slopes like this moraine south of 
London. 


=e 


Eskers are ridges of gravel which cross the 
plains like rivers and are made up of roughly stratified sand 
and gravel like the kame moraines, Around London there are 
broad sand and gravel plains, These are the remains of deltas 
and off-shore sand deposits in post-glacial bodies of water, 
Muck deposits were formed in river valley bottoms and in up- 
land areas of poor drainage by the accumulation of decayed 


vegetation, 


5, Climate 

The peninsular part of Southern Ontario is an 
upland which rises over 1,000 feet above the Great Lakes. The 
Upper Thames drains part of the south-western slope of that 
upland and its climate is affected by this position; particular- 
ly the rainfall and snowfall are above the average for Southern 
Ontario, On account of the special interest in floods and 
running water in this area, special stress will be given to 
these factors, | 

Three weather stations of long standing provide 
a reliable set of records on which to base a description of 
the local climate. They are at London, Stratford and Woodstock, 
strategically situated so far as the Upper Thames is concerned, 

The winter temperatures on the Upper Thames are 
like those in the Toronto area or in Huron and Bruce Counties, 
In January, or in the three coldest months, Stratford is two 
degrees colder than London, which is a very definite difference, 
The snow blanket will be deeper at Stratford for this reason, 
In mid-summer the temperature spread is only slightly less, 
London and Woodstock have the same temperature in July as 
Kingston and Ottawa, The lowest temperatures officially re- 
corded are -27°F, at London, -28°F, at Woodstock, -31°F, at 
Stratford and -32°F, at Lucan. Plant growth generally begins 
at London about the second week in April on the average, while 


the season is nearly a week later at Stratford, Killing frosts 
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may be expected in five out of every ten years for a month 
Paver craw) iS, until May 13 at. London and. May 15 an Strat= 
ford, according to the figures, 

The yearly precipitation averages 38 inches 
at London and Stratford, which is approximately 5 inches above 
the average for Southern Ontario. At least half of nis is 
extra snow. Woodstock, with 33 inches in all and 58 inches 
of snow, is near the average for Southern Ontario, The rain- 
fall of the summer six months is 19 inches at Stratford, 1& 
inches at London and 17,5 inches at Woodstock, London and 
Stratford are in line with the heavy snow belt that extends 
across the westerly slope south of Georgian Bay. In short, 
the Upper Thames Basin is in one of the wetter parts of the 
Province, comparable to the most easterly counties in the 
St. Lawrence and Ottawa lowland, 

When considering floods or soil erosion the 
occurrence of unusual downpours or extended rains deserves 
special attention. It has been pointed out that run-off is at 
a maximum when the soil is saturated or the surface is glazed 
over with ice. Moreover, a heavy rain coinciding with a 
Sudden warm spell in springtime adds meltwater from accumulated 
snow, For these reasons, the amount of rain needed to produce 
a flood cannot be stated definitely. The great flood of 
April 24 - 26, 1957, resulted from a widespread rain of four 
to over five inches in 4S hours falling on an icy surface, 
but no doubt serious floods are produced by lesser falls, 

In order to get some figures on the frequency 
of heavy rains, the daily records taken at London, Stratford 
and Woodstock were examined for the last 25 years, that is, from 
1921 tc 1945. Disregarding rains of less than 1 inch during 
a 48-hour period, the accompanying table gives the number of 
1 to 2, 2 to 3 and 3 to 4 inches or more at these three sta- 
tions, Only the period of March 1 to October 31 was considered. 


Precipitation falling as snow was ruled out, 
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The first point of interest is that heavy rains 
are much less frequent during March and April than in the 
summer months. This is very fortunate; if the situation were 
reversed the spring floods would be much more frequent than 
they are now. 

Judging by. the past 25 years (1921 - 1945), falls 
of over three inches within 48 hours may be expected in one 
year out of five at London and Woodstock, and once every two 
or three .years at Stratford. If several cays of steady rain 
falling at a rate of less than three inches in 48 hours will 
produce bad floods on the Thames, then the totals just given 
do not represent all the flood-producers, 

The question of whether the rains of the past 
£5 years can be taken as a measure of normal conditions may 
well he asked, because we are interested in ered eee for the 
future, While it does not settle the question, the Stratford 
records for the period of 1896 to 1920 were examined for com- 
parison with the succeeding 25-year period. The number of rains 
of over one inch in 48 hours was nearly the same in two periods 
- actually 156 in the earlier and 163 in the later period, 

Westerly wind having a speed of seven to ten 
MrLCceper pour ma a uypical trait. of the climate. im south 
western Ontario and the London, Woodstock and Stratford stations 
all agree on this point. South-westerly or north-westerly winds 
are nearly as frequent as those which blow directly from the 
west. Sometimes strong winds and hail go together; such storms 
come along in about two years out of three, Twisters like the 
one that caused so much damage to buildings on the northern 
outskirts of Strathroy as recently as August 1944, fortunately, 
are only occasional visitors. 

Bright sunshine for the area is recorded only at 
Woodstock. The sun shines approximately half the time possible 
during the growing season (April 1 - September 30), which is a 


little less than in drier parts of the Province. 
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THE FREQUENCY OF HEAVY RAINS (1921 - 1945) 


Station | Mar, ce pr.| May ter [cure | ay ae sen Sepu. v,]oee. | rota | Total 
Tal Sls and ts | tote 


-~ 1,99 inches in 


48 hours 


LONDON 


19 Leu 
STRATFORD Lh 18 Lee 
WOODSTOCK é 13 116 
LONDON 5 28 
STRATFORD 30 
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THE FREQUENCY OF HEAVY RAINS 
AT STRATFORD 1896 ~ 1920 
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CHAPTER 1 
PURPOSE AND METHODS OF THE SURVEY 


1. Statement of Purpose 


The purpose of a soil conservation survey is 
fourfold: to make an inventory of the physical conditions; 
to make an inventory of land use; to appraise the capabilities 
of the soil and estimate the adjustment of use to capabilities; 
and to recommend that use of all the land which will sustain 


the resources of soil and moisture Lor. at i. Gamers 


Be inventory of Soils 

The first step in achieving the purpose of the 
survey is to identify, map and describe the soil types, to 
determine those features which limit the use and to measure 


the degree to which these features affect land use. 


De Inventory of Land Use 

The use to which land is actually being put 
must be known. It is the best indication of the quality of 
the land, Present use indicates the type of agriculture being 
practised and the use must be known before a program can be 


drawn up which might cause changes in use. 


4. Appraisal of Capabilities 

A comparative rating of the capability of soil 
is indicated by the intensity of use of each kind of SGrl. 
Further consideration is given to the findings of tests and 
experiments made on the various soils or natural conditions, 
When all the land is divided according to capabilities and the 
present use is recorded on a map, direct comparison shows to 
what extent the various uses are adjusted to the capability; 
for example, how much of the land of highest capability is 


under intensive cultivation and how much of the land of lowest 


capability is retained under forest cover. 
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De A Soil Conservation Program 

To carry out a soil conservation program re- 
quires that each piece of lend is used according to its 
capability. This means that the best land be used to the full 
extent of its ability to produce and the poorer land used only 
for that purpose which will yield consistently well without 
the land deteriorating in any way. 

Further to making the actual type of use 
(cultivation, pasture and so on) fit the land, there must be 
Special practices followed to make the best use of the land; 
either to take advantage of its fertility or moisture or to 
check destructive processes, ‘These include soil-building 
practices, liming, fertilizing and crop rotations, erosion 
control measures such as contour cultivation, strip-cropping, 
grassed watercourses and diversion terraces and the improvement 
of wet lands with high fertility by artificial drainage, 

A soil conservation program is not one which 
can be carried out in a short time or by a few people. It 
involves all those who own the land, and might take a 
generation to carry out. A plan or map of recommended use is 
really a guide to the adjustment of land use and Management to 


the natural characteristics of the land. 


6. Special Projects 


Holding surface run-off in ponds for farm use 
is a conservation measure of Special interest. To find out 
as much as possible about such ponds a survey was made of all 
existing ponds on the watershed, 

A Tecognized method of getting a conservation 
program started is to eat up a. demonstration project. ‘This 
is particularly suitable on the watershed of a small river 
when the results of conservation work can be seen in the 
behaviour of the stream. The drainage area, or watershed, of 
the Avon River above Stratford was studied in detail for the 
purpose of establishing a pilot project incorporating as many 


conservation practices as possible, 
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ee Survey Methods, Reconnaissance Mapping 

The soils and land use of the watershed were 
Mapped on a "reconnaissance scale, That is, the area was 
travelled by car and visited on foot where vehicles could not 
drive. An area of 50 acres was set as the minimum of any 
soil type or condition which could be Mapped. Land use was 
recorded, field by Poe ld 22a Simple classification. Although 
aerial photographs with a scale of 0228 inches to the mile were 
used to interpret the landscape, the mapping was done on the 


topographic sheets with a scale of one, inch “to phe made. 


8, Existing SOil Mavs and Other Information 


While the area was being surveyed, use was made 
of all reports and maps already,in existence, County soil 
Maps were available for Middlesex and Oxford Counties and the 
soil mapping of Perth County was made available by the 
Ontario Soil Survey. Geologic maps of Western Ontario were 
used. Aiso, reference was made to maps of glacial geology 
made available by the Ontario Research Foundation. 

A previous, detailed study made of erosion 
and land use capability in 1945 formed the basis of the 
classification used in the field. Conservation surveys on 
adjacent areas also contributed to a knowledge of the 


capabliities of soil types on the watershed, 


9. Men and Equipment 


The soil conservation survey field work was 
done by students and graduates in Agriculture and Geography 
from Ontario Universities, They travelled in pairs throughout 
the area in jeeps. Their equipment included tiling spades to 
Open up the soil for examination, soil augers to bring up soil 
samples from depths of three and a half feet, and bottles of 
dilute hydrochloric acia for a simple chemical test to deter- 


mine the depth of the soil. 
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10. ‘Technical Equipment 

Aerial photographs on the scale of 1,000 feet 
to the inch (5,28 inches to the mile) provide base maps on 
which are recorded all data found by field work, Interpretation 
of aerial photographs is a method of determining types of land 
and soil and particularly in establishing the extent and 
boundaries of any type recognized on the ground. They also 
provide an accurate map of forest cover, built-up areas and 
the shape and size of fields, 

Abney hand levels are instruments for measuring 
Slopes. These are used to determine the slope of land in 
estimating erosion conditions, This is an essential part of 


a conservation survey, 


ll. Preparation of Mang 


The field observations are plotted on aerial 
photographs, ‘These are traced onto sheets and photostated 
copies made on the scale of One inch Pe mile, ‘The Mapping 
is then traced onto one map of the watershed on the one-inch 
scale. in printing for publication the scale is further re- 
duced but the OP Te imal accuracy and detail of the large scale 


is retained, 
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CHAPTER 2 
SOILS OF THE WATERSHED 


aie Det igition.of Soil 

The most generally held idea of Sort is thet 
of the mantle of the surface of the earth in which seeds 
germinate and plants grow, The agricultural use of soil 
depends on the value of the soil asa medium in which seeds 
germinate and plants can grow, drawing moisture and nutrients 
from the soil, 

Soil is a natural body formed from the mineral 
crust of the earth by living things on and within it by the 
action of air and water. The soil has its own characteristics 
which sum up the effects of its mineral and organic origin 
and the forces of weather and life which produce it. 

Types of soil are recognized and aerate by 
the various levels or horizons which are revealed in a vertical 
section or profile, There are three main horizons, the top- 
soil, the subsoil and the parent material. The topsoil . is 
that which contains the organic matter, shows the greatest 
effect from weathering and the forces of decay and provides:the 
best medium for plant growth. ‘The subsoil has little or no 
organic content, but shows the results of the weathering 
action which has produced the soil, The parent material is 
entirely of mineral origin, shows little sign of weathering 
and no effect of life except where roots may have penetrated 


ce 


&. The Great Soil Groups 

The soils of the world differ chiefly in the 
effeot of climate, Corresponding to climatic differences 
Over the face of the earth there are major differences in 
SsOils. For example, the soils of Ontario, in a cool, moist 
climate, differ. greatly from those of Western Canada with a 
cool dry climate and those of the Southern United States with 


a moist warm climate. Each of these areas is included in one 
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eEies 
of the "great soil groups". Most of the soils of Southern 
Ontario belong to the group Known as the "gray-brown podzolic 
soils" or "gray-brown forest soils", 

The chief weathering effects in the area of 
gray-brown podzolic soils are those of the surplus of moisture 
which falls during the greater part of the year, and the acid 
products of decomposition of trees, leaves and herbs. 

Before the land was cleared for farming the 
natural cover was forest, The decay of leaves and wood pro- 
duce a top layer of organic matter, or humus, with an acid 
reaction, The surplus water of rain and snowfall dissolved 
the acids and the solution percolated downwards through the 
soil, The acids leach certain minerals, particularly the 
calcium and iron compounds and the finest (colloidal) particles 
from the soil below, ‘The iron compounds and colloids are 
redeposited at a lower level and free lime and magnesium 
carbonates at the lowest levels of the weathered material, 

A vertical cross-section of the soil, or pro-= 
file, reveals a number of levels or “horizons with distinct 
characteristics, In the horizon at the surface the decayed 
plants are incorporated with mineral material to make a dark- 
coloured soil, Immediately below this is a very light-col- 
oured horizon with no organic matter, quite powdery and loose, 
The surplus moisture of the rainfall and the acids from the 
top horizon have leached the light-coloured horizon, The dark 
and light-coloured horizons constitute the top soil, ‘The 
subsoil is brown or reddish-brown in colour and has accumul- 
ated in it much of the materials leached out of the topsoil. 
Below the "subsoil" is the parent material, This is of en- 
tirely mineral composition ané shows little or no effect of 
weathering, 

The horizons, and their characteristics, of a 
typical gray-brown forest soil are illustrated in the 


accompanying illustration, 
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In an undisturbed virgin soil in a forest area 
the top horizon is of purely organic material, the result of 
decay of leaves, and often called “leaf mould”, Thig horizon 
is labelled the Ao. In land which has been cultivated the Ao 
horizon has disappeared or mixed in with the lower Al horizon. 
The Al is the familiar dark, loamy topsoil of an wneroded soil, 
It is the Al horizon ina virgin soil or a cultivated soil 
kept in good tilth that offers the best medium for the 
germination of seeds and the growth of grasses, cereals, roots 
and many legumes, It is the Al horizon which most readily 
absorbs the rain and makes moisture available to plants. The 
chemical nature of the soil in this horizon and the activity 
of microscopic plants in it make plant food most readily 
available to crops. The loss of the topsoil by erosion or the 
loss of its tilth or fertility under mismanagement seriously 
reduces the value of the soil, 

Underneath the dark-coloured topsoil is a light- 
SOloured, dusty horizon, Lt is labelled the Ags From this 
horizon the lime, the iron and the fine clay and other 
colloidal particles have been leached. It is acid in re- 
action, has less plant nutrients and no well defined 
structure, In cultivated soils, some of this horizon becomes 
mixed with the Al, Usually, however, in an exposed vertical 
section of soil the light-coloured band shows up quite 
clearly, 

The subsoil is called the B horizon. [In it 
are accumulated some of the mineral nutrients, the fine 
particles and the iron compounds which have been washed from 
the topsoil. It is the presence of the iron compounds which 
gives the characteristic brown or reddish-brown colour to 
the subsoil, The accumulation of colloids makes the subsoil 
stickier than the topsoil. Movement of air and water , 
penetration by roots and the action of lime results in a ‘mut 
structure, particularly in loamy and clay loam soils, Sub- 


soil can retain quite a bit of moisture and, if roots can 
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penetrate, the mineral nutrients are available in solution, 

The C horizon consists of parent mineral 
material, gravel, sand, loam, silt or Clay; On the watershed 
these materials are the products of glacial deposition, Their 
composition is determined largely by the underlying bedrock 
or rock in nearby areas, The type of material varies with 
the mode of deposition as described in the physiography 


section of this report, 


Se Soil Classification 

Within the soil group to which the Thames soils 
belong, the chief differences are due to physiographic origin. 
All soils formed on the same material belong to one "catena", 
Within one catena there are degrees of development of soils 
depending chiefly on the freedom of movement of water through 
them. These series of goils can be named individually or 
referred to as the excessively, well, imperfectly and poorly 
drained associates of the catena. In considering large areas 
like counties or watersheds, the catena and land form is the 


basis of land classification, 


St choi) Series and Types 

A certain system of naming soils is followed 
by the Ontario Soil Survey, and is generally followed by those 
doing extension and research work. the basis of the system 
is the "soil series", Each series takes its name from the 
locality in which it was first identified. All the samples in 
a series have similar profiles, 

The texture of the topsoil may vary within a 
series and adding the textural classification (e.2, Clay, 
loam, silty loam, etc.) to the series name identifies a 
soil type. In fertility and crop response studies or farm 
planning the soil type is the basis of soil classification. 


The soil types of the watershed may be listed 
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as follows: 
Soils developed on heavy-textured elactal vel: 
Well drained - 
Huron clay loan Huron silt loam 
Imperfectly drained - 
Perth clay loam Perth silt loam 
Poorly drained ~ 
Brookston clay loam Brookston silt loan 
Soils developed on medium-textured glacial till: 
Well drained ~ 
Guelph loam 
Imperfectly drained «= 
London Loam 
FOoOrly drained = 
Parkhiil loam 
Soils developed on coarse-textured glacial till. 
Well drained - | 


Dumfries loam 
Dumfries sandy loam 


Poorly drained - 
Lyons loam 
Soils developed on uniformly stratified sand: 
Well drained - 
Fox sandy loam 
Imperfectly drained - 
Brady sandy loam 
Poorly drained = 
Granby sand 
Soils developed on stratified sands and gravels: 
Well drained - 
Burford gravelly loan 
Imperfectly drained - 
Brisbane loam 
Poorly drained - 


Gilford loan 


>) Sol Fite soreleoas Pi: 8) 


Bee it Me ge. ¢ keting 
mane rata ‘boaud xed bat a9 ‘pegs toven eltee, 
a ne am ponies Bow | ; : 


ik ae soit geen 0 ae 2 
a0 boa eats taal 


oe 


i Aosta too 

| Ol ee, a ena BOL wierd 
cia a eee paateanate’ eben at 19, Begole vob ackoe ay 
_ : rn f ty ; ie a | " y 


ne if Ma Doak) Ley 
jal (ye ange youas not | 


“* posts xb eisoo ts sqrt 
| 908 (bis bord 
: 30M iy Damn) Matera nh bonlesd ylie0F 
CAS bats, : ase artes, i. ae Sane 
«gel nib Ek, SR eae Se 

fat An oH ae peel siterens amehrcu ta 

a } ie beittesh iidincat ie, 
Se apa aman CW “mad capiadtia 
| - nakih tae 


pibaeirerie he tay Gt 


ra 
=; 
Ud 


Lise 
Soils developed on stratified sand over clay : 
Well drained ~ 
Bockton sandy loam 
Imperfectly drained - 
Berrien sandy loam 
Poorly drained - 


Wauseon sandy loam 


is The Huron Catena 

The watershed is dominated by soils of the 
Huron and Guelph catenas, Both contain soils of high inherent 
fertility. Possibly. the Guelph is easier to handle and is 
located cn more favourable topography. 

Soils of the Huron series have about 9 inches 
of dark brown loamy Al horizon over 5 to 10 inches of light 
grayish AZ, The B NOLL Zon} About va foot. in depth, is a rich 
brown colour, slightly reddish,and has a well developed nut 
structure. It clods into a hard mass if cultivated when wet. 
Tie woe renG material is se gray stony clay. There may be a few 
stones throughout the profile, At any one site the thick-~ 
nesses of the horizon are fairly uniform, 

Both clay loam and silt loam types are found 
within the series, It would seem that the silt loam is 
penis to work, but in the use of these soils there was not 
observed any significant difference between the silt loaus 
and clay loams, 

The Perth series has a little deeper and @arker 
looking Al but a less pronounced A2 horizon, The B horizon 
has a mottled gray and brown colouring and a more compact, 
sticky structure. This mottling is characteristic of 
inadequately drained soils, It Signifies that the ground 
water saturates the subsoil for part or all of each year, 

The typical brown colour of the subsoils of well drained soils 
is due to the iron oxides, When soils are wet. and, therefore, 


poorly aerated, the brown iron oxides are reduced to gray- 
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a 5 
coloured compounds, Generally speaking, the wetter the Sail, 
the grayer and more pronounced the mottling in the subsoil, 

Both silt loam and clay loam types are found, 
The silt loam is silty and almost entirely stone-free in the 
topsoil. 

The slow drainage is due to the heavy nature 
of the material and poor external drainage or eae Unless 
steps are taken to improve the drainage, the Perth soils are 
usually unsuitable for winter grains and alfalfa although in 
favourable Seasons may be quite suitable for spring grains 
and clovers, 

Brookston clay is a typical poorly drained clay 
soil. There is a very dark, rich looking topsoil of 9 to 12 
inches, It may be silty and under good management in good 
tilth, The subsoil consists of about 9 inches of very sticky, 
mottled clay, Both silt loam and clay types are found, The 
Brookston soils are, in many cases, the result of deposition 
of silt and clay by water in past ages, The silty soil is 
easier to work but the poor drainage in the subsoil and 
Hezard of flood in Spring restricts its use except where 
artificially drained. In the lower part of the watershed 
where the climate favours earlier working of the land, it may 
be used without artificial drainage for spring grain and corn, 
Up in Perth County the climate does not favour early planting 


and there is much less Brookston soil artificially drained, 


65 Guelph Catena 

Guclph loam is an easily worked, highly fertile 
soil which supports some very good farms. The profile is a 
good example of the type of soil which has developed in 
Southern Ontario, The topsoil varies in depth. There is 
about 6 to.8 inches of Al and 6 to 18 inches of light grayish 
A2. Considerable variations in depth of AZ occur within a 


very small area, 
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Where scil is eroded or the AZ is shallow, the 
Al and AZ get mixed in cultivation. It igs convenient then to 
identify the topsoil as an "Act horizon, 

The subsoil is a foot or more in depth and has 
a distinctive reddish-brown colour » t has a loose nut 
structure and is quite open. 

The parent material is a gray stony loam. 
Pebbles, stones and boulders of rough, angular shape are pre- 
sent throughout the profile. In areas where the Guelph 
series predominates fieldstone houses and barn foundations 
are common, a feature lacking in areas of the Huron catena, 
The topography is gently POLbing.. oftenswi ch regular smooth 
ridges, This physical landscape has favoured good farm lay~ 
outs, but on the slopes, soil erosion is commonly seen, 

The London series is the imperfectly drained 
associate of the Guelph, It is described as a brown loam (Al) 
over light grayish~brown loam (A2), grading into mottled 
reddish-brown and pray stony loam Sea loam, ~ Tne AL 
tends to be a little deeper and the B a little shallower than 
in the Guelph soils, The topsoil may be siltier, 

This soil is naturally limited in its use by 
inadequate drainage, In years of favourable weather when 
early planting is possible there is considerable acreage of 
spring grains with apparently good yields. Large areas of 
the London loam bype, however, do not appear to have the 
pfosperous and established farms that are common on the Guelph 
Soils, 

The poorly drained associate of the Guelph and 
London series is the Parkhill, The profile is quite consistent, 
having a deep, dark-coloured loam topsoil and a grayish, 
mottled subsoil. The parent material and texture vary con- 
siderably, Sometimes the material is dust the same as the 
Guelph and London. There may, however, be layers of silt or 
even clay. Because this soil is inherently fertile and has 


a deep topsoil but is limited in use by poor drainage, many 
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acres have been drained artificially for growing cash crops 
such as beans and sugar beets. When not artificially 


drained its use is limited to hay and pasture, 


7x The Dumfries Catena 

Dumfries loam is a coarse-textured, stony soil. 
It is very pervious to water and may be quite droughty. Be- 
cause water moves through it so ITCGL ye... Lo ness comparatively 
G@eep protile. ‘Ihe Al is a4 grayish-brown loam and the A2 has 
6 to 15 inches of yellowish loam. The B horizon consists of 
about 10 inches of reddish-brown clay loam. ‘The parent 
material is a gray loam with both round and angular stones and 
boulders, 

The sandy loam may have as much as 2 feet of 
A2 horizon and the topsoil is much sandier, Both qneee types 
lack fertility and quickly lose organic content unless very 
well managed. 

In areas with Dumfries catena the topography 
Cam be Quite hilly. It"ia' found along” a ridge of hills ron] 
ning south-west from Harrington West to the Cobble Hills in 
Oxford County. In hollows where the water table 2s high and 
there is poor external drainage the poorly drained series, 
ByOne.. ie -10tund., inthe Guelph catena similar areas of London 
end Parkhill are drained by single lines of tile but with the 
Lyons the extra effort of digging through stony soil to 
improve land which has little natural fertility is not wobrth 


while. 


8. Fox Gatena 

Considerable areas of the Fox sandy loam and 
its associated soils are found near the city of London, ‘The 
profile of the Fox sandy loam is three feet deep or more. The 
topsoil Sopeieta of an Al horizon which is a light brown 
sandy loam. he A2 is a yellow sand of variable depth as much 


as two feet, ‘The B horizon is a reddish-brown loam with a 


o22'a “GaCte slain "re 
seh yoititognt setup « bp 1 ine 7 Ok Z iv a ve 
LQtetiaeing ae o ne is e oY Ryders cevaw Kote 
aaa SA atts Bis neo ‘os 
by a Koes hee tual g ae 


. 
Seor 
—_ 


mee <) sine ie a ine ie ad 
iM 


coger 


Soa 
re ot * we 


y ; 
es > ene 


ha ae 


>° 


a) re ab of 
seowot edt otal veld bee to SRaNte ae 
A th Z ( sr aS 4 : 
pad - cease crete Boa aarok a wns ied, 
; . oy ey pvoltane es. 
a - x OMe : 


fo Soy When Reims an Wes ea a ion att : 
ph oA rae! a theada ocd bio noah aie aa 

+260 un ots hated RSS 7 efseie ban bass ar 0 

La a b eonaae nits “att Athw vao%g i pip a if . 

to Ses a ania. pauor al oF pyrtia etigp of habe. * 


VF Aigdod eae om ae om gah sary wont gaawiiveg wabay, 


a 
_?) 


2 ah kein oats ont ortestiy pro thon’ wt sVteirad HOTEO 
5, Estttone ihibed eal ‘ein: Lhe ahaa socq ak wtedd 
Diem 2b ta a lticka pasta HeESRe “Sed AT Saat ah yeitogs 


obit a markt 7 qfiite ne buntees ets i taxes bee 

ay ne ead dager Sirkgath to piste sites ent ‘endel) 
‘ito 134 oh UR Rae aR ee ee seit dondw bemed beeen! 
: =o SOS 


ae 


Liye cmc Biba eee 49 rank sinabehinved. Le Piel | 
oat » seb aah, ao. sgh Bh, sia Sia sada ODS: Pees hedet roads att se 
a 4 Syoit ae x6, fat setts Ad mod) yeas Kot oui Toph ithe 
alae ties wiah ho Sie. ait th (pa 30, adptaaon Lroe qed 
BOURE, 4/6 Hyat h ieimerid te be oh bey & OL BAUsaE “sneol ,yoade 
pad WBS Ea inh Anes 2 BS dogs eee Wed! tee ws Be i 


aide 
fairly loose open structure. A parent material is a 
stratified stone-free sand, generally gray in colour and with 
a fair content of lime, 

Because this soil is easy to work and warms 
up carly in the spring, it is quite useful for cash crops, 
particularly tobacco and fruit, Because of its open structure 
and coarse texture ,water moves through it very readily and 
it may become very dry in summer, Also, the original organic 
matter in the Al horizon is soon worn out under cultivation. 
Where the usually flat relief associated with this soil is 
broken by steep stream valleys, the soil is subject to water 
erosion and, once the sand is exposed, to wind erosion. 

Within the areas of Fox sand there are low 
spots with no effective surface drainage and a fluctuating 
high water table. In these areas are found the imperfectly 
drained associates called Brady sand, which has a deep Al, a 
Shallower AZ which grades into the mottled gray and brown B 
horizon, Because of more favourable water relations, this 
soil may be considered to be a little better than the Fox, 
aithough it may be limited in its use by a late ‘season due to 
water lying about in the fields, 

The poorly drained series is called Granby. It 
has a topsoil which is normally quite deep but has a dark, 
nearly black colour, ‘The subsoil is gray mottled sand, 
Because of its location this is often difficult to work due to 
water or wet conditions in the spring of the year, “It is 
sometimes artificially drained, but this is not altogether to 
be recommended as in its natural state this soil can store 
quite a bit of water and when it is drained, it is subject to 
the same loss of fertility and organic material as its better 
drained associates, the Brady and Fox, 

In some areas the sand deposits are quite 
Shallow over clay. Ususlly the profile development is within 
the sand and the underlying olay is left unweathered. The 


impervious clay restricts the downward movement of water and 
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the profile in the sand resembles that of the Brady soil, 
The soil series is here called the Berrien and is usually 
found as a sandy loem, The well drained series is called 
Bookton and the poorly drained is called Wauseon, The latter 
soil may be artificially underdrained, All these soils are 
quite intensively used, particularly for market gardening and 


fruit growing, 


9o Burford Catena 

Along the broad flat bottoms of many of the 
valleys, the meltwater channels and spillways described in 
the physiography of the watershed, and also in broad flat 
plains near Thamesford are deposits of gravel and silt 
uniformly stratified. 

The well drained soil in this catena is called 
the Burford and may be two types, a loam and a gravelly loam. 
Although there is some disadvantage in its gravelly nature or 
the occurrence of cobblestones, it is quite a useful soil, 

On the valley bottoms, however, it is sometimes subject to 
annual flooding and possibly leaching of mineral nutrients: by 
the downward movement of water, 

The Burford loam is described as a light brown 
eravelly loam with 6 to 12 inches of yellowish-brown sand or 
gravelly loam and a subsoil of 8 to 10 inches of reddish- 
brown clayey or silty loam. Parent material is stratified, 
glay, calcarious gravel. 

The imperfectly drained associate is the 
Brisbané series and the poorly drained the Gilford. series, 
These have progressively deeper and darker coloured Al horizons 
and grayish mottled subsoils, ‘The natural limitation to the 
use of these soils is the hazard of flood and moist conditions 
early in the season, although because of their permeable nature 


they may become quite droughty in the summer. 
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10, Bottom Land and Muck 

Along some river valleys there are soils which 
are built up from year to year by deposits of silt anda they 
show no profile development, ‘These soils are designated as 
bottom land, 

In some low areas with no surface drainage 
there is an accumulation of 18 inches or more of decomposed 
Organic matter, These soils are Called muck, If the water 
table is permanently high, the organic matter does not 
decompose completely and the Fesultwis a) pont. 

The bottom land muck and peat soils are usually 
covered by pasture or woodland, although much could be done 


to improve the management for these two uses. 
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A cut to show the profile of Guelph 

loam. Under the dark loam of the 

topsoil is a light gray level. The 

reddish brown subsoil is beside the 
shaft of the spade. 


Dumfries loam. A coarse- 

textured permeable soil with 

a deep leached horizon 

(light gray beside the handle 
of the spade). 


Tobacco is grown on the light, 
sandy soils of the Fox series. 


CHAPTER 3 
: CAPABILITY CLASSIFICATIC’ 


“F 
1, Definition of the Capability Classification 


Land classification according to its use capa- 
bility is done so in terms of its physical characteristics. 
The classes are named according to the uses or systems of 
management that will give the best return from the land 
without deteriorating the land, 

tne classification described in this chapter is 
one developed by the Soil Conservation DOrvice Of ane, oO 
Department of Agriculture and adapted for use in this Province 
by the Conservation Branch of the Department of Planning and 
Development and by the farm planning group at the Ontario Agri- 
cultural College, 

There are four main classes of land subdivided 
into eight use capability classes. They are summarized here, 

A, Suitable for cultivation with: 
I - No special practices 
II - Simple practices 
Tit ~ Intensive practices 
B, Suitable for occasional or limited cultivation with; 
Ly. ss Limited use and intensive practices 


C. Not suitable for cultivation but suitable for 
permanent vegetation with: 


V - No special restrictions or special practices 
VI - Moderate restrictions in use 
VII - Severe restrictions in use 
D, Not suitable for cultivation, grazing or forestry: 


VIII - Land may be of value for wildlife 


ae Lone Land Use Capability Classes 


I - land which is fertile, nearly level, not 


eroded, weli drained, which can be farmed under ordinary good 
farm management without deteriorating. 
IT ~- Land whose inherent characteristics include 


some lack of fertility or organic matter, sloping and eroded or 


nr 


1. Classifying Land for Conservation Farming. Farmers? 
Bulletin No. 1853. U.S. Department of Agriculture. 
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subject to erosion, or is naturally inadequately drained, 
which may be brought into a high state of production by over- 
coming fertility or humus deficiency, by checking erosion with 
Simple practices, such as extended rotations or contour tillage, 
or which can be improved by simple artificial drainage, 
Tift ~ Land of lower capability which can be 
sustained in production if protected from erosion by intensive 


erosion control practices, such as contour strips, diversion 


Vemraces: inadequately drained land which may be brought into 
full production by under-drainage; or land which can be used 
to only a limited extent because of shallowness, droughtiness, 
boulders, and so on, 

IV - Land of low capability subject to erosion, 
Whithets<ditfreult. to cultivate, is inadequately drained or 
which is suitable only for a limited use, on which intensive 
soll-building practices and restrictions in use are necessary 
to maintain it in production, 

V - Land which cannot ordinarily carry cule 
vated crops or a crop rotation but which can be maintained 
under sod or tree cover indefinitely without any special 
practices or any restrictions in its use, It usually includes 
bottom land and muck areas which cannot be drained, 

| VI ~ Land which cannot be tilled regularly 
because it is rough or is subject to erosion and cannot be 
exposed by regular cultivation, but which may be used for 
permanent improved pasture or for forestry. 

VII - Land which must be maintained under sod 
or forest cover and, if sod, grazing should be controlled; 
and if under tree cover, planting on the contour, or when 
lumbered special methods followed to avoid wheel tracks and 
skid marks which might induce gullying. 

VIII - This class includes very wet places, 
bouldery areas or outcrops of bedrock and gravel beds which 


may carry enough vegetation to offer a shelter from wildlife. 
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Class I land on Perth silt loam that has been underdrained. This 1 per cent slope with no 


appreciable erosion has been seeded to a good mixture of grasses and legumes. 


Class I land on well drained Huron silt loam: slope under 2 per cent with no appreciable 


erosion. The crop is Winter Wheat with fodder corn on the right. 


Class IT land, suitable for contour ploughing, is subject to erosion when ploughed up and 


down the slope in this manner. 


Class III land. This field has been exposed to erosion until more than two-thirds of the 
topsoil has been washed to the flats. Shallow gullies have commenced in the furrows. 


Class III land. On this 10 per cent slope sheet erosion is accompanied by shallow gullies. 

Only about 5 inches of the 18 inches of normal Huron topsoil found on adjacent fence lines 

remains, and accumulations at the foot of the hill have increased the depth of topsoil to 38 
inches. The crop is Fall Wheat. 


Class IV land. Rill erosion, forming gullies as a result of ploughing up and down the slope. 
Note accumulation of the topsoil in the hollow. 


Class III and Class IV land on the slopes and Class V land on the bottom land of Trout 
Creek are typical. 


Class III land on the slopes and Class V land on the flooded bottom. The slopes are between 
10 and 15 per cent and have lost between one-third and two-thirds of their original topsoil. 


Class V land at the headwaters of Trout Creek is covered by a woodlot. 


Class VI land on slopes from 25 to 35 per cent. This land was still being cultivated up to 
the spring of 1945, Erosion has progressed to the extent that much of the subsoil had been 
lost, as well as the topsoil. In the spring of 1946 the owner planted this area with trees. 


Class IV land. Unimproved Brookston clay loam is too poorly drained to be cropped in 
regular rotations and is best suited to hay and pasture. 


Class IV land on a 12 per cent Huron silt loam slope where sheet erosion has reduced the 
topsoil to almost nil and small gullies have become frequent. The field is still being ploughed 
up and down the slope. 


Class VI land. Rough, hummocky eroded Dumfries loam w 


ith slopes ranging from 15 to 40 
per cent. Present pasture is 


poor, having a low carrying capacity, and much of it is 
recommended for reforestation. 


Class VI land. Present woodland on rough Dumfries soil has been reduced to 20 per cent. 


— By U.S, Soil Conservation Service 
Class II and Class III land on smooth slopes can be protected from erosion and fast run-off 
of water by planting on the contour alternate strips of close-growing, erosion-resisting crops 


and cultivated row crops. 


— By U.S. Soil Conservation Service 


Class II sloping land is here protected by cultivating on long, easily worked strips on the 
contour. 
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3. The 1945 Conservation Survey _o 2k the North Branch Creek 
and Trout Creek of the Uvper 7 hames Watershed 


In this survey conducted by the Conservation 
Branch, more than 58,000 acres were examined in detail. The 
soil type was identified, 11 slope classes were identified and 
> grades of estimated erosion, At the same time the land use 
of each field was identified as cultivated, permanent pasture, 
woodland or idle. From comparisons of Slope, erosion, natural 
drainage and soil type, the capability classification was 
derived, Herewith is the summary of the findings of that 
survey. First, it was found that soils of the Huron and Perth 
series are either flat or, if sloping, little more than 6 per 
cent slopes were found. Soils of the Guelph series were also 
mostly either flat or with slopes under 6 per, cent,) but. some 
areas of irregular slopes up to 15 per cent occur, Soils of 
the Dumfries series are commonly found on rough, irregular 
Slopes of 15 per cent. The less well drained series, .Brooksten, 
London and Parkhill and the Burford series were generally on 
level land. The incidence of erosion is summarized in the 
following table, 

ACREAGE AND PERCENTAGE OF EACH EROSION GROUP 


Combined Acres 


Erosion Group 


632 
20.5 


No apparent erosion 


Slight erosion 


Moderate erosion 


severe erosion 


Gravel pits 


Ponds 


Entire project 


Land use on the area was found to be 70 per 


cent crop land, 20 per cent pasture, 9 per cent woodiand and 
the remaining area idle, covered by water or urban development, 


The Huron, the Perth, the Guelph and the London series had more 


rn OF San ~ - ) Te m4 : ; pape ia 4 
so Bs ptt 
Thiet oeRrY ereriiaer yu Bos x CME Preys 


‘inj tay seene), eid ye) pagguanes erie Wi as 
1 .ftearal oh beste Sms eres 90082 sank 
wititnets o1aw, eseRaio oqo te. iS badiainobl 8 
jet intel odd omkt omas ose a0 ngtedae be svimsan: 
/disd@an, sreneeeaq. ,botev tatoo ee bor ipaceht sow 5105 A 
Eur. oil Sul, DOOR AAS Se inominaquog mont » mils aa 
heh dapat vi dE SS AED ate: ene Shoe ae Y 
i? “Wa Seetbats nite to. (isms Twat we Avner,” 
oti, afd ba’ oLE6R roan: babes gow 2 gaat ara — 
wie. ourom abit te: agate ore 16 9 Tanitio ote solver ‘g 
riy gation sp heie- Re Xo alto® eboneeslo view seqofe ane 


fa99 tog, Seba sedore faaw 36 jsIt sorta ie Viseom 


fied  louygod dae neq Chava Zegeis telieete to cee 
Lota) dugot co Beh eimosmes |] Sas seiuse esiviad ong 
a 
J 


* 


aonieny ign saat ‘eat “wan “en 2. to eanoke 
arte robiea betta et Rds “er tiitd- ad bas moupspal 
cine #2 goteens 26, aonebEoal ed? soak fevest 


- te 


,eided, auiweliet 


yO. Gas Fag is 


Ds 


oe sik” ens =) aioe aan 
Ass (OFEORE HOAS TO. SOATMRORSS CMa ApAe ae 
oni. aan availed Pars ae RP SUSY whee os 
, : 
- i -% 
; e a Hoee hvay ; CUGing Nala 
' \ 
Pa a LGR a Lae Ee ge eee 
, 
75 in “ es ate oh deleinlr es py f 
Sah. a6 . inkeowe Jnerwsays oh ft 
aoe | ee cee 
Si FE is MOLaOsS vig sts | 
a | | 
Bi areyy NOLsOte at sxabom | 
oe 
| : ‘ 
4 ru | : ns : <7 anak 
Aa’, ~ roteors siyvysa) | 
A | 
: 
4 a* 7 rf E ] i | pF 7V¥ ) 
J us } i nad | 
oe are Ze hd ea ae 
} 
f ’ : 
7 4 
} 


' 
* 4 Crass | 
SS at, Og 2 “ts TH ; 
fine oe ee ee eee ah ths penetra yemetenne ay \ hist ang sitcameage mye. : 


née OD od 98 bao? ene-ages odd. Go whe baad). == 


oy Mag 


.. 
~~ 
be 
J 
7 
, 
= 
od 
" 
i. 
pa 
4 
4 
s 
fej 
. 


,, hee ocelhoow Jeep Tag &  saiveed 


o .tpr@ectovs! etw 1 -atew Yt betaves) .aipl Some Qa ielames 


; 


Mout hed: eoiqsd cabhodaAd bea doles) ale -—etiet ade cos 


ct 


Ope 


than 80 per cent in crop land, which is 10 per cent higher than 
the average for the area, The highest percentages of woodland 
were on the Brookston soils, where they did not have artifi- 


cially drained land, on the Dumfries soils and on muck and 
bottom land, 


A fairly high proportion of slight and moderate 
erosion were found on the Guelph and Dumfries soils, which is 
to be expected as those are the two soil types found on sloping 
ground, A direct relation was found by comparing estimated 
erosion to slope classes. On land which had slopes under 6 per 
cent, only slight erosion was found, but on slopes between 6 
and 15 per cent most of it was moderately eroded and only 
about a quarter of it just slightly eroded, On slopes over 15 
per cent about three-quarters is moderately eroded and the 
rest severely eroded. The degree of erosion is a little less 
on soils on rough, irregular slopes, presumably because these 
had been cultivated less than the smooth slopes. On crop land 
there was found to be no erosion on 64.7 per cent, slightly 
less than the "no apparent erosion" for the whole area. Slight 
and moderate erosion on crop land was found on a slightly 
larger proportion than on the whole area, On pasture land 


moderate erosion was found on 17 per cent of the area, which 


is considerably higher than the average, and on woodland only 
4 per cent was moderately eroded. It would appear that enough 
of the woodland had remained from the original stand of trees 
to cut down the amount of erosion, but the high proportion 

of moderate erosion on pasture land would appear to indicate 
that much of this land had been relegated to pasture because 
of erosion that had taken place in the past. 

Flat and uneroded land of the well drained 
series was grouped in Class I, Slopes under 7 per cent which, 
as was shown above, did not have a high degree of erosion, 
were put into Class II, Slopes. over 7 per cent were put into 
Class III land, as were the Perth and London (imperfectly 
drained soils). Class IV land includes slopes up to 10 per 


cent if there was gullying, and up to 15 per cent if there 
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were no gullies found. Bottom land and muck were allocated 
to Class V. Class VI land included Slopes over 15 per cent 
if gullying or severe erosion were found, and on slopes over 
20 per cent. Gravel pits, sandy ridges which might be reforest- 
ed were allocated to Class VII, and ponds were considered as 
Class VIII land. A multitude of classes of soil types and 
conditions, when thus grouped into eight classes, gave the 
following proportions: Class I - 36,3 per-cents Clase [iveranes 
per cent; Class III ~- 6.7 per cent; Class IV - 11,4 per cent; 
Class V - 7.5 per cent; Class VI - 34/7 per cent: and oes 
cant proportions of Classes VII and VITI. 

When the present use of the land of the 
capability class is determined, two interesting features are 
apparent, First, the land of higher capability includes higher 
proportions of crop land and the land of low capability includes 
higher proportions of pasture and woodland, so that in general 
there is some adjustment of use to capability. The second 
feature is important in considering the future. There are still 
Significant areas of land of low capability which are being 
used intensively for crop land. What is of further Signi- 
ficance is that although much of the land of the low capability 
class, on account of drainage, is artificially drained, none 
of the land subject to erosion was being protected by any 
special tillage methods, and little of it being protected by 
any cropping systems designed to check erosion, The use of 
animal manure, limited use of green manure crops and a hap- 
hazard reliance on crop rotations were the only means of pro- 


tection against erosion that were found, 


4, Results of the 1945 Survey 
Although some of the soil types found on the 


whole of the Upper Thames Watershed do not occur in the sample 
area done in 1945, a good deal was learned about soils of the 
Guelph, Huron, Dumfries and Burford catenas., The increasing 


incidence of erosion with increasing slope, the intensive use 
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of the less sloping and less eroded soils, the degree to which 
the use of the inadequately drained soils depended on artifi- 
cial drainage, gives a basis for assigning different types of 
land to the use capability class, and in the survey carried 

out in 1950 land was allocated to a capability class directly 
in the field without reference to the more specific slope 

and erosion class, In this way it was possible to do a 
reconnaissance survey of the entire watershed, having previous- 
ly examined a smaller part of it in detail. 

Similar work was done by the Conservation Branch 
on the watershed of the Ausable River in the summer of L947, 
and soil types found on the Thames Watershed, particularly 
the Berrien and Fox series, were examined in detail and 
capability classes assigned to them. Further, the. problem 
of neglected pasture and compaction of clayey soils of the 
Huron catenas was studied. The importance of pasture improve- 
ment in bringing these soils into a more productive state 
and making them less susceptible to erosion and accelerated 
run-off was Peedi so that again, on the reconnaissance 
survey, land could be allocated to a capability class from 


direct’ observation on the field, 
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CHAPTER 4 


RECOMMENDED LAND USE ACCORDING TO USE CAPABILITY 


a nee 


1. Conditions Which Lower Use Capability 


Certain conditions are generally recognized 
as lowering the use capability of soil - lack of PSruyLLeyy 
inadeauate drainage, droughtiness, stoniness and rough 
topography. Erosion, SUS CePTIDIIIty to erosion, compaction, 
droughtiness resulting from erosion and lack of organic 
matter are not so generally recognized. 

The capability classification described in 
the previous chapter is a "rating" of capability. The soils 
with lower ratings (II, III, IV and so on) have progressively 
poorer inherent capability or require more intensive practices 
(drainage, tillage methods for erosion control, extended 
rotations) to sustain them in production without deteriorat- 
ing. 

In this chapter there will be outlined a 
classification of "recommended" land use, according to use 
capability. In each class the recommended use is related to 
the condition which lowers its capability rating. This system 
avoids the numbering of classes and names them Sxpliciciy in 


terms of the recommended use, 


eo Erosion, Run-off and Slope 


The results of the detailed survey in 1945 
Showed how the degree of erosion increased with Slope and how 
erosion affected land use, There is evidence of decreasing 
yields on eroded land which has lost its! topsoil, Tests 
made on gently sloping plots of Huron soil near New Hamburg 
show how much soil and water is lost by erosion, These tests 
also show how much less is lost from land covered by sod or 
protected by contour tillage. 

More serious, probably, than the loss of top- 
soil by erosion is the loss of water and the lower ability 


of eroded land to absorb and retain moisture. When land is 
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The spring thaw washed out this 
small gully on a 3 per cent slope 
near Stratford. 


A heavy summer rain did 
this damage in less than 
one hour on a farm near 


Stratford. 


Long smooth slopes like the one in 
the background on No. 7 Highway 
near Rannoch are very subject to 
erosion but can be controlled by 
contour methods of cultivation. 


-24— 
kept under cultivation, particularly where furrows and drill 
rows run up and down hill, topsoil is eroded, The soil that 
remains cannot absorb rainfall so readily, thus run-off is 
increased and both erosion and accelerated Bn, are 
aggravated. 

If water is held by contour cultivation and 
soil organic matter built up, the soil is improved with 
respect to moisture absorption. For example, there is much 
less erosion and water loss on a cornfield when corn follows 
a soil-building crop than from corn following corn or other 
Vidled crops. 

Even though examination of a soil on a slope 
does not reveal any serious erosion in the past, there is 
always the possibility of erosion if it is found cn similar 
Slopes, Any method of checking erosion on land susceptible 
to it should increase the moisture-absorbing and holding 


capability of the soil and cut down on.the hazard of drought. 


3. Identifying and Estimating Erosion 


The most obvious evidence of erosion is 
gullying or, in the case of sand, blowouts. Deposition of 
soil at the bottom of a slope due to "soil wash" is also 
commonly seen and recognized, Rills, or small gullies, form 
in implement tracks, dead furrows or between rows of corn or 
other intertilled crops. These, however, are soon obscured 
by cultivation or crops. 

Less obvious evidence is the piling up of 
soil on the uphill side of a fence or the cutting away on 
Ghe Gownhidde sider in addition, to all these *surrane clues 
to erosion there is an indirect clue. That is in crop 
response. When soil is eroded it is usually more droughty. 
On bald eroded slopes the growth may be quicker on dry soils 
in the wet early spring, but through most of the year the 
growth is poorer, Patchy crop response on slopes is a good 


way of detecting erosion, 
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Forest litter and 


Ao Horizon |" leaf mould 


Freshly plowed 


At Horizon 7" 
layer 


Dark mineral soil 


At Horizon 
, Leached 
Ae Horizon |2 light gray—brown Az Horizon 
mineral soil 


Reddish—-brown 


B Horizon |0' more compact B Horizon 
mineral soil 
Grayish stony 
C Horizon material from C Horizon 
which soil is 
formed 
Virgin Profile Virgin Profile 
natural forest soil after first plowing 


Cultivated layer 


Ao a Ai Horizon Ao has been 


mixed with A: 
Ai Horizon Cultivated layer 
; mostly Az with 
Bye haancuz0l some Ai remaining 
Ae Horizon 
Az Horizon 
B Horizon B Horizon 
C Horizon C Horizon 
Non- eroded Eroded cultivated soil 
cultivated soil where ‘ topsoil 


has been lost 


The above diagrams illustrate the various horizons found in the profile of Guelph loam, 

typical of the well drained soils of the region. The extent to which erosion has progressed 

may be ascertained by comparing the thickness of the present upper horizon with that of the 
same horizon in an undisturbed situation on similar slope. 


Phere aod 

There is one way of detecting and estimating 
erosion which is independent of seasonal changes or superficial 
evidence. This is examination of the soil profile, 

Once a soil type has been identified at a loca- 
tion, an example of a good profile may be found in a woodlot 
or along a fence row on level or nearly level land. 

In one example a full profile might show, say, 
30 inches to the bottom of the subsoil (B horizon). This can 
be identified by using a dilute solution of Hydrochloric (or 
Murieticjsacid, The acid effervesces, or fizzes, on free 
carbonates which are not found within the A or B horizons. 
If, on the suspected erosion site, free carbonates are found 
at 20 inches then something like 10 inches of soil has been 
Lost. 

Of course the depth of profile may vary and 
the acid test may not be very definite,» but if, by feed vand 
Sight, the horizons can be identified a good estimation of the 


degree of erosion can be made, 


4, Inadequate Drainage 


Removal of surplus water from the soil by 
natural means may be due to one or. more of three factors. 
First, the ground-water table may be near the surface, This 
condition is found in low-lying areas and sometimes in upland 
regions. Second, the surface relief may be such as to check 
overland run-off of water to a stream course. The third 
factor is an impermeable soil, usually a clay, especially 
those which have been compacted when they were deposited. 

The ill ore of inadequate drainage on 
agriculture are well known. Water lying on fields in spring 
delays cultivation and planting. Clay soils cannot be tilled 
in a wet condition, Winter killing and heaving are more 
likely in wet soils, Soils saturated with water are kept 
cool until later in the season so that germination and growth 


are delayed. Moisture in soils excludes air which is 
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ae 
necessary to plants 2nd to microscopic life within the soil, 

Crops on poorly drained soils which dry out 
in summer are more subject to drought. This is because 
roots cannot penetrate so deeply during the actively growing 
season and if the weather is dry later, in July and August, 
the plants' roots are not down deep enough, 

Poorly drained soils provide less storage 
cipacity for moisture, partly because they may be saturated 
at the time surplus rain falls and partly beccuse they do 
not have the open structure of well drained soils that lets 
Waver penetrate, 

Where poor drainage is due merely to surface 
irregularities it can be remedied by ditches, High water 
tables and standing water in low spots can be remedied by 
eingle Wines of tile, 

Broad areas of poorly drained clay are 
artificially underdrained by using tile in grid or herring- 
bone patterns. The tile mains lead to outlet in streams and 
where streams are not well defined ditches are dug. 

Inadequacy of drainage is often obvious from 
the evidence of standing water, wet spots or poor crop response 
Regardless of season the state of drainage can be identified 
by examination of the soil profile, Well drained soils have 
characteristically brown or reddish-brown subsoils. Imperfect- 
ly drained soils have mottled brown and gray subsoils and 
poorly drained, gray subsoils with some brown mottling. This 


condition can be examined no matter how dry it is at the time. 


5. Compaction 

Soil is compacted when its constituent particles 
come together and reduce the pore space, which holds air or. 
water, between them. This may be a natural condition of the 
soil due to its mode of deposition under pressure of the ice 
or due to the physical properties of the clay, which may be 


quite massive, or it may be due to poor drainage. Compaction 
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may be the result of its use, This may be due to the actual 
weight of implements or to the soil particles being broken into 
finer particles by cultivation and then puddled by water to 
make a massive clay. It may result from trampling by cattle. 
Further, it can be due to loss of organic matter which ordinarily 
helps to maintain soil structure when the soil more or less 
"collapses" when the organic matter is depleted, 

This condition is found particularly on the 
Huron and Perth soils where these have been neglected and used 
for pasture without any improvement practices. In this con- 
dition the soils deteriorate, plants do not root as well, they 
are less absorptive to moisture, run-off is accelerated and, 
ij ite oe sloping. so is erosion, Where. these soile require 
breaking up mechanically tc a greater depth than is usual in 
ploughing, it may be necessary to use deep ploughing or sub- 
surface tillage, Mechanical Operations, however, will not 
entirely correct this condition as they have the tendency 
further to pulverize the soil and make it subject to compaction, 
particularly during heavy rains. The breaking up of these soils 
by deep-rooted legumes should improve the subsoils and the re- 
establishment of a good organic content in the topseail should 
bring them into good tilth, This may be done by top dressings 
of manure on pasture or by growing green manure crops or bring- 
ing them into a crop rotation with an emphasis. on soil-building 
crops, the grasses and legumes, The generally poor state of 
pastures and the obviously poor tilth of top soils is enough 
evidence to indicate this condition on soil types which are 


ordinarily quite productive. 


6.. Cover Crops 

Ploughing under cover crops and maintaining 
vegetation on sloping fields over winter have two beneficial 
results. The first is to increase organic content of the soil 
by adding these crops to it. The second is to provide a 


mechanical check to the overland run-off of water, particularly 
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in the late fall with its heavy rains and the early spring with 
the thaw. There is some evidence too that the maintenance of 


cover crops during the frost period has a beneficial effect on 


soil structure generally. 


7o Pasture 

Maintenance of improved pasture on land held 
under pasture for six or seven years or cultivation for a crop 
and then re-seeding to pasture are the greatest single erosion 
control measures with respect to the area on which they may be 
applied. Compared to the land subject to erosion which might 
be protected by contour tillage, the area which can be protected 
by wise use of cover crop and by the use of improved pasture is 
very great. Pasture, when seeded, fertilized and managed, gives 
far greater returns in beef or milk than pasture which is left 
to run wild indefinitely. Pasture improvement is, therefore, 
a good step to take from the farming point of view alone. It 
is also good to control erosion and accelerated run-off, Again, 
as with the cover crops, it tends to build up organic content 
of the soil and provides a mechanical check to overland run-off 


of water, 


Se, contour Tillage 

On smooth slopes whose only disadvantage is 
Susceptibility to erosion and accelerated run-off, there are 
methods of tillage which check erosion mechanically. These 
methods include ploughing, cultivating and seeding on the con- 
tour, that is, along the level rather than up and down hill, and 
the establishment of strip-cropping on the contour, An example 
of this might be 20 acres of land all on one smooth slope. 
Supposing that a four-year rotation is normally carried out, 
then the field should be struck out into four Strips .<of 5 acres 
each. Two might be seeded to grasses and legumes for hay, and 
the alternate strips seeded to grain and corn as they appear 


in the rotation. At the end of two years the sod of the meadow 
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A grassed waterway in a field 

of grain near Fullarton is good 

farming practice and good 
erosion control. 


On smooth slopes alternate strips 

cultivated “‘on the level” save soil 

and water. This is on a farm near 
Byron. 


Improved stands of grass and 
legumes constitute the most effec- 
tive tool in building soil, saving 
moisture and resisting erosion. 
They produce good milk and beef, 
too. This splendid example is on a 
farm south-east of Ingersoll. 


i Os 
strips is ploughed under and made available to the crops while 
the strips which were cultivated for two years will be under 
grass. At the end of the four-year rotation each piece of 
land would have had its two years meadow and two years field 
crops and in any one year the sod of the meadow checks any 


run-off and soil washed from the cultivated strip. 


9. Diversion and Grassed Waterwavs 


Along with contour strips or as a measure by 
themselves diversion terraces or ditches can be struck out 
across the slopes. They are not absolutely on the level but 
are led slightly downhill towards a safe outlet. They may be 
constructed by ploughing or by using terracing equipment. Any 
water, with its burden of soil, that is washed down from the 
upper slope is caught in the diversion. The soil suspended in 
the water is deposited out as the flow is slowed down and the 
water is led slowly across the hill, 

To dispose of the water from the diversion or 
merely to carry the water of the natural watercourses harm- 
lessly across the field it is wise to have a grassed waterway. 
This may be achieved once the field is in sod by merely tripping 
the implements as they cross the watercourse and the stand of 
sod is retained along the path of the water. In some instances 
it. is necessary to construct the watercourse by ploughing and 
grading and then establishing a good seed mixture which will 
establish sod within one season, Where there is a steep drop 
it might be necessary to lay sod cut from some other place, 

A bulletin on the construction of "Grassed Waterways" is 


available from the Ontario Department of Agriculture. 


10; Recommended Land Use According to Its Capabilities 


The following are the seven classes of land 
indicated on the map which accompanies this report and a 


description of then, 


1. Grassed Waterways:Ontario Agricultural College 
Circular 81, 1950. 
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a Fs 
L = Cultivated Land _ 
Included in this class are soils of the Huron, 
Guelph, Fox and Burford series which are fairly level and not 
subject to erosion. 
There are no restrictions on the use of these 
soils nor any special practices over and above what is recog- 


nized as good farming to keep them in a cultivable and highly 


protective state indefinitely, 


LR ~- Restricted Cultivation 


Soils of the Dumfries series, even though level, 
and soils of the Guelph, Huron, Burford and Fox series, which 
have mild {that is less than 15 per cent) but irregular slopes 
which are subject to erosion and iccelerated run-off but which 
do not lend themselves to mechanical methods of erosion control. 

Erosion can be controlled from these soils by 
extending the rotation to include more soil-building crops and 
less grain and a minimum of intertilled CLODS,.,SUeh aa, corn, 
beets, mangels and so on, Erosion in late fall and early 


Spring can be checked by maintaining them under winter grain 


which may be in rotation or as a catch crop, 


Diversion channels can sometimes be constructed to 
intercept the flow down these hills and in some cases single 


lines of tile are necessary to drain low-lying spots. 


Soils of the Perth and London series are also included 
in this class if they are sloping, as they are also subject to 
erosion even though some provision has to be made to improve ° 
their drainage, If they are drained by tile, or left with dead 
furrows up and down hill during winter, it might be well to 
break the slope with strips of sod or diversion channels, 

CF - Contour Cultivation 
This class includes smooth slopes up to about 
15 per cent on soils of the Huron, Perth, Guelph, Dumfries, 
Burford and Fox series that have been eroded or, because of 


their slope, are subject to erosion. 
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On slopes up to & or 5 per cent, regular cultivation 
and crop rotation may be maintained if the fields are struck 
out so that cultivation is along the contour, that is, “on 
the level" rather than up and down the slope. On steep slopes 
contour strip-cropping should be practised. If the slope is 
not long enough to allow for alternate strips of grassland 
and cultivated land a buffer strip of sod may be left across 


_the slope or a diversion terrace established. 


LD = Drainable Land 

All the soils of the Perth and London series 
that are not subject to erosion, and much of the Brookston 
and Parkhill soils where suitable outlet can be found, can 
be brought into a high state of cultivation and made to 
conserve moisture if they are artificially drained, 

Some of the Perth and London soils can be 
adequately drained with field ditches or merely striking out 
dead furrows to act as small ditches. Sometimes the small 
areas of these soils are found in depressions and can be 
adequately drained by single lines of tile. In some instances 
it may be worthwhile, particularly in the Parkhill and Brookston 
soils, to install thorough systems of tile underdrainage. Much 
of these soils has already been treated in this manner, 

Although ditches are required to provide outlet 
for tile on these soils, much of the area is now adequately 
served in this respect and if further ditching is necessary 
some caution must be used in the safe construction of ditches 
and against digging where ditches are not ‘necessary. fhere is 
a strong feeling that excessive ditching accelerates flow in 
the river system and contributes to flood, and evidence of this 
is easily seen, particularly in the location of the ditch itself. 
Moreover, once an outlet is established it should not be ncces- 
sary to strike a ditch straight through to a natural outlet. 
Where this is done there is a tendency for 4 great deal of ice 


to pile up and when the ice jam breaks there is local flooding 
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and a minor flood crest passes on down the river, 

There is some question of the advisability of 
the intensive under~drainage on the soils of the Huron Catena 
in the north part of the watershed, Apart from any problem 
of drainage aggravating flood conditions, there is a question 
as to the actual economic value of drainsee in that area “ew 1G 
is located towards the north limit of cash cropping of wheat 
and the growing of corn for husking. That is, even on well 
drained soils, there is not the intensive use that there is 
further south and down stream and the cost of under-drainage 
must be weighed against benefits, If wet soils are too late 
for corn for silage they can still be used successfully for 
grass and legume mixtures which are suitable for ensiling and 
much can be said of the advantage of this type of farming. 
Indeed, for either erosion control or optimum use of inadequately 
drained soils, grassland farming and the use of grass silage 
have many arguments to support them, Some poorly drained-Pertn. 
Huron and Brookston soils have not adequate Outlets for artifi- 
cial drainage and use is naturally restricted by poor drainage. 
Best use can be made of these soils by seeding them with species 
of grass and legumes that are tolerant of wet conditions. 
Timothy and red clover may last for some time, although orchard 
grass is more commonly found. Reed canary grass is recommended 
for these soils but is not commonly found, Unless well managed 
with rotational pasture or regular clipping it tends to become 
coarse and unpalatable. On similar conditions in New York State, 
Bird's Foot Trefoil has been found useful as it is tolerant of 
wet conditions and produces fodder which, though not assatisfact- 
ory as alfalfa, is much better than what is obtained by letting 
hay and pasture go wild on these soils, 

ND - Not Drainable 

Lyons loam, poorly drained associate of the 
Dumfries soil, is too stony and bouldery to lend itself to 
artificial drainage. The poorly drained associates of Burford 


found in the valley bottoms would not appear to be suitable for 
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artificial drainage as they are so pervious as to become droughty 
and to lose fertility very easily. More study might be made 
of this problem but no examples were found on the watershed of 
intensive use of these soils, 

The poorly drained sands ere not recommended 
for drainage unless they have a very large organic soil over- 
lying them and can be managed without danger of drought for 
Special crops, particularly market gardening. 

p_- Improved Pasture 

A good deal of land suitable only for pasture 
is already under grass, but with respect to area Very to) cule sot 
it can be said to be well managed. Carrying capacity is not 
nearly as high as it might be. Weeds are common, especially 


wild carrot (or Queen Annets Lace) and there is evidence of 


serious compaction. In upland regions pastures dry out in 
summer, probably because of the poor absorptive and retentive 
capacity of the soil for moisture. 

Not only ta improve production, but to improve 
the absorptive and holding capacity of these soils for the 
benefit of the wholic watershed, these pastures could well be 
improved. 

As was seen on the detailed study done in 1945, 
lands of steep slopes over 15 per cent are commonly seriously 
eroded and yer mich of Ghem-are; still under cultivation, iIteis 
not practicable to apply methods of contour cultivation on these 
soils, but they can be protected with improved stands of pasture 
which can yicld nearly as well as pasture on better lands. 

In the matter of pasture improvement reference 


may be made to publications on this subject by both the Ontario 


and Dominion Departments of Agriculture. Splendid examples 

of pasture improvement can be found on the farms co-operating 
with the Ontario Crop Improvement Association and the Department 
of Agriculture. The County of Middlesex has carried out some 
valuable studies on pasture renewal, renovation and management, 
The results of these studies and demonstrations can be applied 


to a great deal of the land which is indicated as recommended 
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for improved pasture on the map which accompanies this report, 


F_- Woodlots and Reforestation 


Much of the existing woodland on the watershed 
is to be found only in the very poorly drained areas. Small 
woodlots are found commonly on the backs of farms irrespective 
of soil types. Most of these could be improved in their 
management and this is discussed in the Forestry section of the 


EEDOU ig 


Steeply sloping land and land which has been 


gullied or wind-eroded should be put under forest cover by 


reforestation. Large areas for reforestation are indicated on 
the Forestry map accompanying this report, and areas which 
might be reforested by individuals are indicated on the Recom- 


mended Land Use map. 
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CHAPTER 5 


PRESENT LAND USE 


Le bresent Land Use 

| An inventory of present land use is made for 
two reasons, First, to estimate the capability of the land, 
taking the present use as an indication of the experience of 
those who have been using the land for generations. Second 
is to estimate the degree to which use is adjusted to 
capability and the extent to which changes in use or manage- 
ment are required to bring all the land into its wisest use. 

Present use of land over the whole area was 

Mapped in six classes; jin the order of the intensity of use and 
degree to which they expose land to soil erosion and water 
run-off they are as follows: idle (wasteland), forest, pasture, 
cultivated (in regular crop rotations), row crops and urban 


USE. 


Be Forest 

Land which is covered by trees to et least 40 
per cent of the area is considered woodland. It may or may 
not contain merchantable timber and may be only scrub growth. 
Much of it is pastured, but as it could become useful forest 
if ungrazed it is still classed as forest. 

a | + 7 

some areas are not cultivated, grazed or 


supporting any tzee growth and they are classed as idle, 


5. Pasture 

if land appears to have been under sod for 
longer than might be oxeeeed in any rctation it is con- 
sidered to be pasture, This inoludes wasteland pasture, that 
is, land waich has been cleared but has never been regularly 
cultivated, Some pastures have been estavlished in the past 
by allowing formerly cultivated land to go to grass. Some 
were seeded to grasses years ago and have nhever been turned 


under since, 
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Pasture, hay and grain with a herd 
of beef animals, on Huron & 
Perth soils near Kinkora. 


The milk herd is the back- 
bone of agriculture. This 
mixed herd is grazing on 
improved pasture on a clay 
soilin Blanshard Township. 


Under good management high 

yields of oats and other grains are 

obtained, like this field on London 
loam near Zorra Station. 
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4. Cultivated 

Classed as cultivated is all that land 
which appears to be within a crop rotation of some sorz 
and includes not only grain, clover and alfalfa but stands 
of hay or even of pasture when it is a recent seeding and 
appears likely to be turned under in due course in the 


FOUS bLON. 


>. Rew Crops 


Included in this‘class are corn, roots. 
tobacco, beans, and truck and fruit crops. These usually 
represent a more intensive use of land and they not only 
make heavier demands on the soil without returning anything 
to it but in their cultivation expose land to soil erosion 


if they are on slopes. 


6, Measuring Land Use 


The actual use of any particular piece of 
land is of little consequence except to the man who operates 
it, This survey is an inventory of soil and land use of the 
whole area and it is the relative proportions that are 
significart, not the use on any one field at any given time, 

To determine the proportions of use only about 
one~third of the area was actually measured. This was done 
in this way. The mapping on the aerial photographs was 
traced on to large sheets of vellum, using an instrument 
known as the Abrams Sketchmaster. On the vellum a grid is 
drawn to indicate the roads at the scale of the photographs. 
An image of the mapping on the photo is projected on te the 
vellum and, by adjustment of the instrument, distortions 
and variations in scale are corrected. 

The measuring of areas, cr "planimetering" ; 
was done with a dotted template. This is a transparent 
sheet of "acetate" on which are printed dots which represent 


/ 
one acre of land on the scale of one inch to a thousand feet, 
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The area to be planimetered was chosen from 
regions scattered around the watershed which were considered 
representative of all the types of land and classes of land 


use that. are found. 


7. Summary of Land Use 


Some 313,000 acres were analyzed, The follow- 


ing table shows the acreage and proportion of each use. 


Use 


Row Crops 


Cultivated 
Pasture 


Forest 


Idle & Urban 
Total 313,031 a LORS 


Row crops and all other cultivated land 
together account for 69.5: or nearly 70 per cent of all“the 
tend ioe tieurelofuG. 9 or nearly 7 per cent of, thé and 
under forest cover is very close to that determined for 
the whole watershed in the survey of woodlots. 

To sulmarize, present use is in roughly the 


following proportions: 


Cultivated 70 per cent 
Pastured ae per cent 
Wooded 7 per cent 


Any program of soil conservation must take into account 


the demonstrated demand for regular cultivation on 70 
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FARM TYPES 


On the basis of types of herds with the incidence of cosh cropping. 


LEGEND 
BEEF 
MILK 


BEEF ond MILK (Mixed) 


BEEF (or mixed) HERD IN A DAIRY REGION 


MILK (or mixed) HERD IN A BEEF REGION 
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This mapping served two purposes, It helped to 
determine the farming regions on Hie watershed and it indicated 
somewhat the extent to which intensive land use is Significant 
in soil conservation. 

Apart from the returns to the farmer and the 
help that cash cropping can be to him in his own economy, there 
are two features of cash cropping that are important to consider 
in soil conservation, one good and one bad, 

If soils and climate are suitable for cash crop- 
ping and it can be done without robbing the soil, the economic 
advantage can be a great benefit to a region. Some of the 
cash returns can be used in improving other phases of the farm 
Operations such as purchase of better breeding stock, which in 
turn gives a higher return in the sale of young stock, which 
is an important part of a farm income. Profits may be used 
in the purchase of new equipment to handle the soil better, in 
purchasing fertilizer or in improving run-down pastures. Areas 
of favourable soils on which cash cropping and animal husbandry 
are combined often show a better economic stability and less 
problems of soil conservation than areas that have not this 
advantage. 

Cash cropping becomes dangerous when it is so 
concentrated in an area that soil-building crops are not in- 
cluded in the crop rotations and there are few or no animals 
to assist in returning fertility to the soil. 1S Fa eo 
dangerous when it is introduced to a soil which is susceptible 
to erosion by reason of slope. Intertilling of many cash 
crops seriously aggravates the erosion menace and persistent 
cash cropping may dangerously reduce the organic content of 
the soil. There is a tendency, however, for these crops to 
become established on lands unsuitable to them in regions 
where they are grown and especially during times of great 
demand and high prices. Granted that the movement may recede 


when times are less favourable, but once established they tend 
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to persist until the soil is rendered quite unsuitable for them 


and after irreparable harm has been done to the soil by erosion. 


3, Farm Regions 

From the classification of farms on the basis of 
types of herds and the incidence of cesh cropping, six regions 
may be separated out, Hach of these has a fairly distinct 
set of physical features associated with it. In describing 
each the dominant types of land use, the physical character- 


istics and the conservation problems of each one will be noted, 


4. The Perth County Region 


A line joining Mitchell and Stratford separates 
to the north of it an area quite clearly dominated by beef 
Broduction This is the south-easterly lobe of a much larger 
area in Perth and Huron Counties that has this type of farming. 
The soils are largely of the Huron and Ferth series. The land 
is flat to undulating with very little bold relief. Some soil 
6€rosion iS found on the Huron soils on slopes, yet the land 
does not iend itself, over any large areas, to the practice 
of contour cultivation. Both the Huron and Perth soils show 
evidence of compaction with pastures that are more sparse and 
weed-ridden than should be on these inherently fertile soils. 
The Perth and Brookston soils are limited in their use by 
inadequate drainage, and despite the extensive ditching in the 
area the soils are still inadequately drained. Where dairy 
herds were found in the area they seemed to be associated with 
the ridges of better-drained soils, possibly because they 
could carry more alfalfa and grain. Cash cropping is for 
wheat and flax, Ponds are necessary for pasture and are 
commonly of the dug-out type. 

The problems of erosion and soil compaction 
call for emphasis on pasture improvement and soil-building 
crops with extended rotations on the hummocky slopes to expose 
land to erosion for a minimum time. On the Perth and Brook- 


ston soils, if artificial drainage is neither practicable or 


> =) oy 
r eet 
¥ SG f 
woe ou 
x ) 
A 
‘ 
‘ 
Lat 
vy 
J 
j 
‘ 
u 
be 
W =e 
‘oy 
\ 
he 


“i 


olded fies SPaep 


E 
&. ‘ 
feecy Sire 


F, 5 
P. Ftee erob need asi mse oldatorent x 
Bint SEH tt 
‘+ no cayet Se sotdegttieseio: way mee 


. ‘ 
PP ee. YEO 4 is oantebrore ‘ene Bas 
, +. ~~ » a 
be q shad =4 a 
F betes has in & dee 

c. ee Tine : 34 4 <yP* wort "T ren ee cs Oy. 4% 
ES + a Pep S 4 Ms aft hw aoe b 

hd e* 

Chem Aig Em eek eh my ie cane Mite eae y ter ist *O1 Feo 
anos oY ot fete Bete Esoete Bentenet eo Regia age 
mt ' ’ 

: Yee £6 | ten es be 
4 Te, ep te T Oh'= i : 
Pe ote) { PAUO PE) | ae $a o) Heyy | s aus - a) et ¥ ny mi i im fina Hod MA $e 
Bets i oA a ; , ; 
, PN ee em es ee, Ore ee. ioe f 
Bye mire Coe eee ert SV Lae Gale aS ana . 
. ie * oe ; 
: 

a ff a 
motsen. J 09765: emt u® 
poe d ; athena Leslie ome dsinesele ON Nertenamnee 

q } e eit ON ey Sens # Te ry 
+ PD Th Ree ay ie ee i ye Ca Te at OS Oe J Os 
r ; * n : eu he . a, = 
; cto k te iu ) OU Bae 16 Bich ag ke (EO 
any 
a ef ¥ yey Pe ene PP. | a J *} 
phalb 8 . 0a, oh 0 a" a) hee TE CR oe) Seb aly ha 
i ie ; : vate 
a 1 8 Pie. ea bes | 
+= t wis y 
f gt a Me it ) f or Yass A 
al at alk % wh 4 2 6 ~ 
= + Pe 4H i sagt Pee Eee 
Rah wees, Pract BS ek aah 4 TeReth Bieta) 5 be 
= ‘ 
a oe AB ot, . fs eueh o 
as = em ; Af pede EEE a io 
‘ 
» 
a¢ a . ise acy Re ay ARE I, : 3 
si { \ rot ae a $2) Wun © oy! hea ; 
7 % 
f: i sae ren Dinh vanile h iyy 
uF « i, Pia on feet BEAD hy We ew daa 
aa Y . ry be, on 
: Tai Sao ne heute be se 7 itil Seabee 
E 6 ial ‘ ; ena rd P A oe 
e Le eM pea is rare is his (mM 80] Gl REN Be 
yay ‘ 4 fn Pat it 
4 2 aS ; é m Rica 
py eT me heme , Ove Pai ny 
y * rs 
Bi Ae er: Wale We Sie rs red) 
7 * e ye’ Ae %, fe Cy he ' t ie p P Dub 

i Ween can a 

cia eee a7 5 ) Ou Roun sespat Fe ES ie SOF) 
f Phy ae Hy Peep Fab ePe Py re Od 
(pea) in We ah i HH ; CL rae Br Oh 
o af i 
- * way alta f oy ors a ats oy Fe Pa Pare 
; i ! nw Li & DUR Bi hee 
ti te Tite s r an Rh Fe hay cay Fy py oy am iter 
4, : a al ie 
F it rf 
‘ 
ae nt % a be f cmp pe wort 
Semoo ito fir cee ore. ees. Sa here ett 
r ef ’ TSB diese ois) nt , nA . ms " ee Some te 
Pik a Hl Set Cig ay RS EE OE A I ‘ pC ty Cee 
2 ol ite : + 
or ee CAROLS £5 ; t AAAs ih 
~t 
k en fond ? - he : at i ‘ Vass y a, ~ At 
DSS. ONE A tar AG rd) Reeser er iy * 
Faiean f ‘ 4% + } {4 > 
hat b¢ ’ { > va ta Tik f! 1 LOE 
‘ 
' ee 
u EL. om 
at’ ii he yi . ee 
i 7 . es mm | é ' 
Nee ed > ee % , Teas b : 
: Ct PN) led ' ' Ane 
i ae ae ef ee ls a8 


=AD an 
economic, then use of grass and legume mixtures tolerant of 


these conditions is indicated, 


De The London Township Region 

Tlondon Township is in the heart of a region 
Which occupies the western edge of the watershed from Granton 
to London. 4S to land use, this is a very mixed region. 
Along the western divide there is a distinct region of beef 
production. This is the eastern edge of the west Middlesex 
and Lambton beef area. Most of the region is very mixed in 
type of herds, There is considerable cesh cropping in the 
area, notably for sugar beets, wheat and barley. 

The prevailing soil type is that of London loam 
which is imperfectly drained, Unless artificially drained 
this soil is of limited use and might be expected to carry 
beef animals as on other inadequately drained soils,  Proximi- 
ty to london gives an economic advantage to milk production, 
The Parkhill loam and the muck soils on the valley bottoms are 
artificially drained and used for cash crops, particularly 
Sugar beets. The region looks as if it had not yet achieved 
Stability and is likely to change in character. Le Site se 
be anything but a beef region there will have to be more arti- 
ficial drainage, It is drained by the Medway Creek and the 
North Branch of the Thames, and these are the streams which 
seem to contribute most to flood hazards in london and further 
drainage may be opposed by those who are concerned with flood 
control. In this connection it is remarkable that it is on 
the watershed with the flatter and less well drained land that 
the greatest flood peaks are built up. 

The valleys in this region have broad smooth 
slopes and where they are not too steep they might be main- 
tained under cultivation by using contour methods. Woodland 
is sparse and restricted to very wet and low spots. If arti- 
ficial drainage is uot undertaken then better use can be made 
of the soils by adapting grass mixtures to the less well 


drained soils. 


ae i foe ‘Pontes ubisupabede ‘inal a0 es) bet ‘dh ae > Yea a 


het Sh cdutih ee evad. eae ered 0 Ege ‘taod A) tod (gakudyas Ci 


motget & TS taped ot at * 
SCS OTT Sma ene a 
sopget sexe iad ¥ 


VO eee 


i" 


«te a bien @ ‘¢idetom gt 
uN wy rhe lips ma 


amtoisesirortiy af tis ce | eget aae on, slimyanse ct eovs a ia 
eos cena ont, ‘to lday, wit ato) a f.bo8 feta: bei one weer ‘tAta cf c shake i 
eles Look Pube aga Hees toh ‘banu! bas ) ponte iota yee 
heave lige coy Sor bt ¥ XD Be Bx008 solgot ont i ‘\ipoees iss a 
Da vad abet esos ste sye he ‘porate oe utety ‘ok ‘bas. wires | 


tee Bas: Heo owt ene 4 ‘ed hedibesh ae $x F seaaitie sb tated | 
fo Ley anioomiel QF OTH. avodt Des _ senna? ey to, Monexe ; E olf 
toenet igs Sits to Srtat td chad d'Soak or ce cnt otnd fat aco at sea 
boot: JF py beperoomon asc ota ee culs yd peacdge ad “eit ogantaah 
Bo akitd Sane Sidetiouit ab we) ot toonned! ehitt ‘gL Crowes” 
Pe lst Beis ben tan 2 Liew eof bes savdutt oid. tatw bedtdvetaw oda 
yo att he % fbn (bool abhi an 

Atooyie ‘pooat evant wokaee andy ‘ad weaee a ne 


| ou ae | 
~ hae aig tau. gong qaode com Jon ana Mone zest hae escoie , 4 
de shoe’ ‘eect oe tuotaos grteu eo deaiaeb Lue zobm bee tag : 
ow Foe tL 80 | Wak” rg dow cw or povoti tees Bus oRTECe at 
phan ed wba, weet Tedded nett steois Se abn ou at ‘egputets ratpit 
flow aol ont oe ep omurite tat Beinn sattaabs ud widen edd to. 

¥ vefiog beciath 


f nd at 
is ty 


~A 5 — 
6, The Thamesford-London Plain 

Between Thamesford and London there is consider- 
able cash cropping along with the predominant dairy earae 
This is because of the easily worked, warm, early soils of the 
Fox, Berrien and Burford series, As long as intertilled crops 
are kept off the erosible slopes and there is a prevalence of 
animal husbandry there should be no special soil problem. Truck 
crops and fruits are likely in the future to call for more ir- 
rigation and for water for spraying so that along with the con- 
struction of ponds there will be a greater concern for sustained 
flow in the streams. On rougher locations these light-textured 


soils might well be reforested to help conserve water. 


1a The Oxford County Pegion 

That part of Oxford County which is within the 
watershed is the heart of a region which contains small parts 
of Middlesex and Perth Counties. It is recognizable from the 
map of farm types as predominantly given over to dairy herds. 
It is the very heart of the old-established cheese region of 
Western Ontario. 

The commonest soil type is the Guelph loam. 
There are inclusions of the less well drained associates, 
London and Parkhill, in the low-lying areas and soils of the 
Burford catena on the vailey bottoms and terraces, 

The south-eastern corner of the region has some 
well defined “drumlins" - long, oval hills or “whalebacks", 
The rest of the area is fluted and ridged so that the landscape 
seems to roll and swell as one traverses it. This is a very 
favourable type of topography for general farming. The easily 
worked and generally fertile Guelph soils usually support 
good farms wherever found, 

Because of the sloping nature of the land con- 
siderable soil erosion is found, As the slopes are quite 
long and smooth they lend themselves to those types of erosicn 


control that depend on contour tillage. One good example of 
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contour tillage which has been established for some time in 
the area happens to be on the smooth slopes at the edge of the 
river valley at Beachville, but the same sort of thing might 
be practised on a good many of the slopesin the region, 

Demand for winter feed for milk animals calls 
for a large proportion of this land to be cultivated for grain 
and legumes, To check soil erosion losses and consequent 
risk of drought the whole range of conservation farming prac- 


tices has considerable scope in this region. 


8, The lakeside Region 

From Tavistock through Lakeside to Cobble Hill 
the map of farm types shows a rather mixed region with more 
beef production than the country around it. This is associa- 
ted with soils of the Dumfries series and rougher phases of the 
Guelph soils, There is a greater proportion of pasture on 
these lower capability soils and future use of the area will 


depend on good pasture management, 


ae The Komoka Region 

The high incidence of cash cropping down stream 
from London indicates the invasion of the watershed by tobacco. 
Fruit and truck gardening is also found. These uses are 
carried out on soils of the Fox and Berrien series, 

Characteristic of the region is the Sharp dis- 
section of the land by many streams and ravines leading to the 
Thames. There is also considerable woodland on the rougher 


areas. There is serious danger of erosion on the steep 


slopes, also of water loss and soil organic content depletion, 


10, Significance of the Regions 


A soil conservation program is necessarily 4 
local responsibility because it will be actually carried out 
by the people on the land. Any outside assistance, particu- 
larly from the Conservation Authority, should be planned with 


reference to the characteristics of the land in any one 
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CHAPTER 7 
THE ADJUSTMENT OF LAND USE TO USE CAPABILITY 


LF The Use Capability Classes 


In the chapter on Land Use it was Shown that 


70 per cent of the land was under cultivation in regular crop 
rotations, This indicates the demand for cultivable land 
under the prevailing economic conditions and types of farming, 
which, as has been shown, is predominantly for milk production. 
Attention was also drawn, in the chapter summarizing the 1945 
survey, to the fact that there was no organized effort to 
control erosion beyond the ordinary use of manure and crop 
rotations, Since 1945 a few demonstrations of conservation 
measures have been set up and considerable advance has been 
made in pasture development, The question remains, is there 
enough land of high capability which, under the proper manage- 
ment, will carry cropland on 70 per cent of the area? The 
following table gives the answer. | 

L Cultivable land 2.8% 

LR Restricted cultivation 26.9% 


CF Contour cultivation 17.9% 


LD Drainable land 32.7% 
Total 80.3% 


The small percentage of land suitable for cultivation without 
special practices, (L) presents no problem. Supposing, on 

LR land, that rotations were extended from 4 to 5 years, the 
proportion of grain is only lowered 20 per cent. Land suitable 
for contour cultivation, CORI can be retained in a 4-year 
rotation so that under proper management of erosion co.1sro2 
there is no lessening of cultivated land, These three would 
then add up to 44.6 per cent which subtracted from 70 per cent 
leaves 25,2 per cent. This is only five-sixths of the land 
designated as drainable. Therefore, discounting that yields 


on sloping land subject to erosion should increase, and a 
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TABLE A 


PER CENT OF CAPABILITY CLASSES IN EACH PRESENT USE 


ons ee a 
Totals: | 
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TABLE B 


PER CENT OF PRESENT USE IN EACH CAPABILITY CLASS 
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sixth of the drainable land which might never be drained, there 
is still enough land suitable for cultivation to meet the demon- 
strated demands. This is a very encouraging answer. A further 
comparison of the present land use with the use capability should 
reveal the extent to which use is adjusted to capability and the 
extent to which use should be changed to conform to the natural 
characteristics of the soil. The two accompanying tables 


summarize these situations, 


Reo Extent _to Which Use Is Adjusted 

Referring to Table B, the present use of the 
land in each capability class can be compared to the average 
use for the area. The most extensive use capability class is 
that recommended for drainage. It represents (Table A) 32.7 
per cent of the area. The proportion of it in each present 
use is very close to the average for the area. (Compare the 
percentages in line LD with those in the bottom line,) The 
next largest areca is that recommended for cultivation with some 
restrictions in use, LR, 26.9 per cent. The proportions 6f it 
in row cropsdand under cultivation is considerably higher than 
the average for the area, 8.0 and 71.3 as compared to 6.9 and 
62.6 per cent respectively. re 

| Of the land recommended for pasture only 45.5 
per cent is cultivated, compared to 62.6 for the whole area, 
whereas 42,6 is now pastured, which is far higher than the 
22.1 per cent of the area which is now pastured. 

Reading the table of percentages in this way it 
is easy to see that, in general, . the lands of higher capability 
are used more intensively than the lands of lower capability. 
Again the answer is reassuring, but it is obvious that there is 


not a really close fit of use to capability. 
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3.3 Degree of Maladjustment 

Iwelve per cent of the land suitable for con- 
tinued cultivation is under permanent sod and 3.7 per. cent is 
wooded. Granted that these proportions are small compared to 
the use over the whole area analyzed, it still means that some 
tand of high capability is relegated to a lower use. That this 
is so is partly due to the rectangular layout of farms and 
fields. Rectangular woodlots and fenced pastures sometimes 
include areas of land of better capability which end be in 
neighbouring fields, Re-adjusting fence lines according to 
natural at boundaries in most cases will eonre ch onie. 

Of the land suitable for cultivation with 
restrictions and the land on which contour tillage should be 
practised, very little is wooded and only a small proportion 
pastured. The high proportion of these classes that are 
tilled can be maintained, but a good deal more attention could 
be paid to erosion and water loss control. The land suitable 
for cultivation with restrictions (LR) sees 20 per cent 
of the total pasture and the drainable land (LD) carries 30 
per cent, (Table A), The land designated as suitable only for 
pasture (P) is only 3,9 per cent of the whole area and it is 
obvious that demands for pasture far exceed this proportion. 
Therefore it can be concluded that lands of higher capability 
will carry some pasture. The drainable land can continue to 
carry a good deal of it and any further drainage projects 
Should be carried out with this in mind, The LR land can meet 
demands for pasture and at the same time serve good comservation 
purposes if it is seeded to pasture with occasional cultivation. 
This can be achieved by very long rotations or what the British 
call "ley" farming. Some tests should be run to determine the 
longevity of pasture and proper methods of management so that 


the most can be made of this type of land. 
There is forest cover on only 6.9 per cent of 
the land, yet 15.5 per cent of the land is really suitable only 


for forest. Quite a bit of land now under pasture or even 
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cultivated should have forest established on it, either by 
plantation or by natural regeneration, Further, existing wood- 
land should have grazing excluded from it. This would increase 
the demand for production from the existing pasture. There is 
no doubt that, if all the land now used or potentially useful 
for pasture were brought up to the standards of production of 
the best managed pastures in the area, the carrying capacity 
of pasture on the watershed would be increased many times, It 
is hard tio say exactly how much; some demonstration pastures 
carry as much as four times what unimproved pastures carry ,..So 
that it is not too much to expect that pastures could be made 
to produce, on the average, twice as much as they have been 
producing. Thus, any ioss of area of pasture because of 
forestry can more than amply be made up by increased production 


on pasture. 


4. Can Use Be Adjusted To Capability? 

rrom the foregoing discussion the answer to this 
question would appear to be yes. The problem is how to do it. 
This will be discussed more fully in the next chapter. 
Briefly, the solution lies in two kinds of actions. First is 
the planning of individual farms to make each field, the crops 
on it and the system of management fit the natural conditions 
of the soil. This is ‘Farm Planning”. The second may be 
called "Regional Planning" and will be effectuated not by 
individual operators but by public bodies and businesses which 


determine public policy of lamd use in any way, 
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CHAPTER 8 
A RECOMMENDED CONSERVATION PROGRAM 


igs Purpose 

The aim of a conservation project has been 
repeatedly stated throughout this report to be the use and 
management of land according to its natural characteristics. 
The inventory of soil conditions given in the preceding 
chapters and in the accompanying map should be an adequate 
guide in formulating a plan. The inventory of land use and 
the descriptions of regions given in Chapter 6 provide: a good 
enough picture of the present situation to indicate what 
changes, where necessary, are to be made, Enough is known 6of 
the ravages of soil erosion, fertility depletion and the 
methods of checking them to indicate the remedial measures 


necessary that need to be applied. 


Be Demonstrations on Individual Faims 

It is recognized that most of the work 
necessary to control erosion and water loss will be done by 
the farmers who occupy most of the land of the watershed.It is 
also recognized that the most effective way to introduce new 
ideas and methods is to demonstrate them on working units 
Similar to other farms and right in the locality where farmers 
can sce them, Therefore it is recommended that the Authority 
co-operate with existing agencies in establishing demonstration 
farms to show the application of farming methods designed 
specifically to control erosion and run-off. 

Farms that have been planned for conservation 
now can be found on the watershed and the work on these farms 
is quite familiar to those who are interested in conservation 
and to a few others, It is now time to establish more of 
these farms so that every farmer on the watershed can see the 


same kind of operations, 
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It is recommended that demonstration farms be 
established according to the natural and economic regions 
outlined in Chapter 6 so that the farmers will see a 
demonstraticn on land which most nearly rosembles their own 


with respect to soil conditions and type of farming, 


5» arm Planning and Conservation Practices 

To operate a farm most efficiently and to 
incorporate all the necessary features of soil conservation . 
into its management, a plan is necessary, <A farm planning 
service is provided from the Soils Department of the Ontario 
Agricultural College through the Extension Service of the 
Department of Agriculture, This technical assistance is 
obtained by farmers by application through their county 
Agricultural Representative, 

The first step in developing a farm plan is 
similar to the survey conducted on the whole watershed but is 
carried out in more detail, A map is prepared, using aerial 
photos as the base, of all the types and conditions of soil 
that are found on the farm. A map is also made of the 
present use of each field, the crop, its place in the 
rotation, wild pasture and so on, The capability of each 
natural division of the land is appraised according to what 
as known of each soil type, the extent of erosion and 
erosibility, determination of fertility and of any other 
natural limiting factors such as stoniness, droughtiness 
or lack of organic content, 

A map of recommended use is drawn so that the 
existing fields, if necessary, are changed so that they con- 
form to the natural conditions found on the farm, The use 
and the system of management of each field are indicated 
according to the natural classification, That is, for example, 
sloping land that is subject to erosion but on which erosion 
can be controlled by conteur tillage and strip-cropping is 


marked out for cropping using those practices. Where 
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seriously eroded land should be reforested, where gully cons 
tpol.is necessary or where grassed waterways should be 
established are also indicated. 

With the land that is available for cultivation 
under a grop rotation, particularly that on which strip- 
cropping is recommended, the system of rotation is worked out 
so that each year there is a constant acreage of grain and 
fodder to carry whatever herd it is found that the land can 
support. 

The change from the present use to the recom- 
mended use may be quite radical and could not be brought into 
effect within a year and a change-over period is arranged. 

It may be necessary, in some cases, to change fence lines, 
particularly where long strips are necessary for strip- 
cropping. Arrangements are made to make these auld woe pro- 
gressively as the change-over is brought about. 

This type of pian is especially necessary where 
there is a lot of land of the type which in this report is 
indicated in class CF or where it is necessary to establish 
woodlots, grassed waterways and diversion channels. On farms 
where there is mostly that type of land which is susceptible 
to erosion but it is not controllable by contour cultivation, 
there is not necessarily any reason to move fence lines or 
rearrange Tields. A conservation system of farming calls for 
rotations to be worked out which will expose the land as 
little as possible to erosion and maintain the emphasis on 
soil-building crops. ‘There may, however, be scope for certain 
individual remedies such as grassed waterways, or diversion 
terraces and buffer strips to break up the slopes. There 
may also be individual cases of gully stopping, reforestation, 
improved woodland management or pasture improvement which can 
be carried out on fields and farms as they stand now without 
any radical change in the farm set-up. These can be proceeded 


with directly by the farmer;but where it involves practices 
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and methods with which he is not familiar he should avail 
himself of whatever technical assistance there is, 

Most of the things that are considered to be 
“conservation farming" can be done by the farmer with his own 
equipment. There are some things, however, which may require 
special equipment or heavy implements that every farmer does 
not possess. An example of this is the earth-moving or 
grading equipment necessary for some gully stopping, grading 
grassed waterways or constructing farm ponds. The Authority 
could serve a very useful function if it made ecuipment of 
this sort, and technical advice, available to co-operators,. 

It might be convenient to enlist a group of co-operators in 
one district who have the same problems and concentrate on 
one or more features such as gully stopping or grassed water- 
courses, As one group of farmers become familiar with these 
practices they should be able to help out neighbors who have 
projects that can be handled with ordinary farm equipment, 

There is some literature available on these 
subjects from the Provincial and Federal Departments of 
Agriculture. One particularly is recommended ~ Grassed 
Waterways (Ontario Department of Agriculture, 1950), Various 
bulletins issued by the U. S, Department cf Agriculture 
describe conservation techniques in detail. There are a 
number of good textbooks available, notably those by Ayres, 
Gustafson and Bennett. 

Actually new methods are better learned by 
demonstration, and technical advice is aveilable from the 
extension service carried on from the Agricultural College. 
Many of the implement manufacturers have handy bulletins on 
contour cultivation, terracing and pond construction and should 
1s Ayres, Q. C. Soil Erosion and Its Control. McGraw-Hill, 

Gustafson, A. F. Conservation of the Soil. Mograw-Ht21, 


Bennett, H. H. Elements of Soil Conservation. McGrew-Hill, 
1947. 
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~54- 
be able to demonstrate the use of their equipment as they do 
at Grassland and Wheatland Days or as was done on the Heber 
Down Farm at Brooklin, Ontario, in 1949. A conservation field 
day comparable to a Grassland Day might be arranged to show 


off some of these methods, 


Examination of the map of recommended land use 
according to use capability which accompanies this report 
will show how significant is the question of improved grass- 
land. It might be said that this is the biggest single 
measure in soil conservation, whether it is considered from 
the point of view of area or of total production. The Grass- 
land Day held at Woodstock in 1950 had as great Significance 
to conservation as anything else that has ever been done, 

Grass is both the biggest source of production 
of beef and milk and the surest way of building soil and 
resisting erosion. It might be said that if all the land on 
the watershed which is indicated as suitable for grassland, 
either in permanent pasture or in long rotations, were culti- 
vated, fertilized and seceded to improved mixtures and were 
carefully managed with respect to clipping, fertilizing and 
grazing rotated, that there would be more grasses and legumes 
produced than could be used for grazing and for making hay. 
An answer to this question is the use of grass and legume 
Silage. Those who are concerned with the technical problems 
of making and storing silage may not yet be convinced of its 
great value. Possibly some capable producers who pride them- 
selves on their animal feeding may dispute its value. But 
those who have gone over to this type of farming, especially 
on land particularly suited to grass, are wholehearted in 
their support of the practice, To those who have considered 
the economic problems of setting up a farm these days, 
particularly the administrators of the Veterans Land Act, the 


idea of wintering a herd on grass silage is very ettractive. 
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To all those who are advocating greater use of grass 
Silage can be added those who are interested in soil and 


water conservation, 


Oe Drainage 


Over 30 per cent of the soil on the watershed 
is inadequately drained naturally for the production of the 
full range of crops used, particularly alfalfa and winter 
grains. A higher proportion of these soils is cultivated 
than the average, Obviously, much of the area has been 
artificially drained to some extent to make this use possible, 
As land use becomes intensified, as it is likely to be with 
the growth in population of the Province, further artificial 
drainage can b3 expected. 

fn the conservation of water particularly 
there is some dispute as to the advisability of more drainage, 
and a Conservation Authority is especially concerned in the 
matter even though ‘its powers may be limited in this res- 
pect. 

Opposition to drainage is based, it would seen, 
more on ill advised, ill constructed and poorly managed drain- 
age schemes than on any fault in drainage as an agricultural 
practice. In the procedure for carrying out drainage schemes 
there is no provision for even the advice of a soil expert 
or a trained agronomist, If proposed drainage schemes were 
reviewed from the point of view of whether the soil needed it 
or whether they were required for the cropping schemes on the 
land the decision to drain would be better supported The 
thousands of acres in Ontario which mow carry willow scrub 
or poor wetland pasture with old but expensive drainage 
ditches going through them are mute evidence of the inad- 
visability of many drainage schemes. An anomaly in the 


acne a se I 


ws Report of the Select Committee on Conservation. Ontario, 
The King's Printer, 1950. 
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administration of the drainage laws is often seen in awards 
on the basis of the land drained by the ditch regardless of 
whether the soil actually benefits from artificial drainage. 
Indeed, cases might be cited of the presumed beneficiary 
suffering from loss of water, 

Many individuals are involved in the building 
of a drainage project, the petitioners, the municipal council, 
the engineer, the referee and whoever puts up the money for 
the job. Once a petition is accepted by council, work is 
proceeded with on the assumption that the project is a worth= 
while venture and there is little question of any other . 
implications, what it does to the water relations of the area, 
stream flow and groundwater levels, or the ultimate total 
effect it will have on land use. Under present legislation 
the Conservation Authority is at least aware of what is 
proposed and can make it its business to study these other 
implications and use whatever influence and powers it has to 
inform and guide public policy in the matter, 

The ill effects of drainage schemes are most 
noticeable locally and the accelerated run-off in a ditch may 
produce local flooding, especially where the ditch, being 
straight, has facilitated formation of an ice jam which, when 
it breaks, releases a flood peak, When a number of tri- 
butaries deliver their flood flows at the same time there 
may be flooding on a main stream. 

It is ironic that areas which are drained 
artificially may suffer from drought in summer and even have 
a Shortage of water supplies, If drainage were considered 
as "redistributing" water , and provision were made to hold 
part of the surplus flow for later use, rather than merely 
& process of "getting rid of the water", artificial drainage 
would appear in a better light. 

Because a large proportion of the soils of the 
watershed require artificial drainage to improve agriculture 


and because further drainage works can be expected, it is 
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recormendéd that the Authority, through a committee appointed 
for that purpose, watch closely, end influence where i+ can, 


policy and administration of drainage schemss, 


Although the farmer is considered as the one 
wno determines what use is made of the land and how it is to 
be managed, a little reflection will show that land use is 
actually controiled by many other people, ‘The three main 
groups which influence land use are the agencies that extend 
credit to the farmer for his property, his improvements and 
his operations; the firms that supply him with his equipment, 
seed, fertilizer and materials; and the marketing agencies 
which buy his produce. A further control is in the govern- 
ments which tax him and which, by systems of tax concessions 
and marketing aids, can induce him to apply his land to 
certain uses. 

All these groups are as much interested, if 
not more, in sustaining not only the productivity of the land 
but the welfare of the whole community of wnich the farm is 
Sparta: shot conceivable, then, that without compulsion 
or control land use can be planned in such a way as to protect 
the coil and water, in short, to achieve the aims of conser- 
vation, "the wise use cf all the land, for all people, for 
all tine!, 

A few examples can illustrate this point, 

Take the case of cash cropping. ne farmer may operate with 
Short term credit or under contract from a processor who 
handles his product. If the farmer can clear himself of all 
debt and make a profit in a few years he has acted wisely. 

But if the land after a few years is no longer able to carry 
cash crops, and may be even too worn down or eroded to support 
mixed farming, the contractor or creditor has lost a customer 


in whoever occupies the lend. 


a oy 
ae . 
Ohi ets oe 


ad ‘ 
1 ¥ rel — 


* K 1h Gawee enmouw. Met bis (ieee ‘ct 


| 


e 
eb hation ah) Tenet. ete pion ta 
é ® . v " a 
; 4 AG > ; 9 ” aAd 10 %/ Ao." oe 4t. ead tse ron opatortetm 
sia f° Aes coda Ltjw adt doo Chey ee ‘ . 
Wa i r od eo ’ ] : ’ j 7 ie 
| 
wert? goeg sehto yaad BAY) hat Lemdans 44 : = vs 
7 i eats : 
’ ; i alone. Ba wee onl biz { ‘e apteeti. babe ie a NM hc a: Pm 
ah! ‘ ‘ = , | ) 
i : 2 ot . 
te ' otd ,yoterond efa) s0%, memes ees or) brsete - 
‘ id ‘ ’ ' pr. on u i . ny = : b p 
) 4 iJ 4 rey id | haga ce LF bo te nnobdereae aid. 
iy (tole treved Drs 28s LISPIBD been a 
sy yadeleY A » Bottoms ala ee agit. 
0 eh ¢ ,dokdw Die eka eee dota eee 
; ; 7 
AN Dea Oo Teo art pet Bite) Marts OR ae Hrs 
4 Begus Ailey 230’ 
2 is 
, , : ° ‘ ve) ee fi 7 Mo 
t ih ” i alah Wet i Ms ws ar I \ * | Ad) ‘ me 
: <i ant iy ad? to ener wit Foe 
ae { sieayLentoo: = $I <TEBG Bf 
A et N ‘ale * = 
: ; 12) poate 6g, eo (ea prupl Lour uae. se 
i Bets t . wetew bra ties eae 
:. ; Ny La i phe ae QO or ‘ 4 
+ i} die to ost ate edie paeReer 
$ ; * ikl | Ola ’ 4 


Ne» ,\ 
4 a “ 1B ps) 


im and 


J xote, 


" > yal 


tw Daw? cee A pier Wek ABE we 0 a een 


7 


‘ 
Je 
, ; ¢ z ae + ’ os aA fal 1 rea | y 
‘pata tn Babowd Sd carob: Wem one a ed, walt’ fas sje 
iS : ile } 


; : bar J Ade! 
Lh > FT ‘ ane F > Ome “ae LoPopw to et 3 ound spa ay is 


pags ae ott waht 


-~58- 

If the manufacturer who selis implements 
continues to sell tillege and harvest machinery to produce 
grain in an area waich ig susceptible to erosion, he may find 
himself eventually without customers (unless he changes to 
selling tree-planters)., But if he studies the area and 
pusnes the sale of implements for harvesting grass, a pros- 
perous agriculture based on the natural Capabilities of the 
soil is more likely to persist indefinitely. 

any marketing agency, private or co-operative, 
presumably expects to stay in business indefinitely and it is 
to its advantage to sustain the productivity of the land for 
all time. In addition to all the other technical services 
that such an agency may advance to its subscribers with 
respect to grading, packaging, TertiLtsing, Spraying and so 
on, advice on the conservation of soil and water would be to 
the advantage of both the producer and the agent who distri- 
butes his goods, 

Por the most effective action in planning land 
use there must be some central agency whose interests cover 
all phases of land use to co-ordinate the gathering and 
dissemination of knowledge and the franingichepoliaga ss Ne 
body could perform this function better than a Conservation 
Authority and they now have the machinery for doing so in 
their Advisory Boards. It is therefore recommended that the 
Authority facilitate conferences of representatives of pro- 
ducers, financial houses, supply businesses and marketing 
agencies of agricultural produce within the watershed to 
discuss ways of shaping. land use in accordance with conser- 
vation pringiples and what is known of the physical char- 


acteristics cf soil and water resources. 


7 Credit and Land Tenure 
That the soil has been required to produce 
more than it can safely yield from year to year is not 


necessarily the fault of the farmer or of those who have 
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been before him on the land. Whether owner or tenant, the 


operator has certain financial commitments to meet from year 


to year, To remain in possession and in operation he must 
meet these and he must use his land in such a way as to yield 
the necessary cash return, This is the reason for a good deal 
of the erosion and soil depletion which has gone on in the 
past. In the United States, where the problem of soil erosion 
and depletion and drought has been dealt with systematically 
for some years, this is recognized, Steps to correct it have 
been taken, not only by governmental bodies but by financial 
houses, in so far as their system of banking allows the 
extension of credit on land, The American attack on the 
problem merits close study. It need not be necessary to 
adopt their financial machinery nor revise our own to meet 
the situation. What is required is to study how our system 
of land tenure and financing can be accommodated to take into 
account conservation of our resources as much as they do 
prices, markets and all the other factors which influence 
the money market, It is recommended, therefore, that the 
Authority, through its Forestry and Land Use Advisory Boards, 
bring the inventory of resources that is given in this report 
and its maps to the attention of those who have a financial 
interest in the sustained productivity of the land. 

Operating of farm land by leasehold tenants 
is generally looked on with disfavour ag alien to the 
traditions of our country, In view of the rising cost of 
capital outlay to undertake Operating a farm it is quite 
possible that tenancy may increase, that is, more people will 
be able to find enough money to equip and stock a farm, and 
rent it, than will be able to stock, equip and establish an 
equity in a farm. In older countries where farming has been 
carried on in this way for generations it has been common 
practice. to write covenants into leases requiring certain 


specific land use practices to maintain the fertility and 
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a OE 
titthwot “the soil, It is recommended, therefore, that the 
Authority explore, with competent legal advice, the possibil- 
ities of establishing soil conservation practices by using 
covenants in leases on farm properties. 

With respect to cash cropping which may erode 
land and aggravate soil problems the only direct action the 
Authority can take is to acquire land for reforestation. ‘The 
only other way ‘in which harmful cash cropping, particularly 
tobacco, could be excluded from water-storage areas in swamps 
and from land susceptible to erosion igs by passing zoning 
by-laws for areas to be protected. ‘This need not conflict 
with the interests of producers, for there is ample land thet 
is not vulnerable to satisfy foreseeable demands for special 


types of soil, 


8. Forestry and Recreation 


Acquisition by the Authority of land for these 
uses is described in other seations of the report, There is, 
however, a large acreage of land suitable for tree plantations 
or for woodland improvement remaining on farms, The 
Authority can assist farmers in reforestation and might enter 
into co-operative management of existing woodland, extending 
to the operator, not only technical assistance, but some 
material help in fencing and in arranging orderly and 


profitable marketing of his wood products, 
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CHAPTER 9 
FARM PONDS 


1. Inventory of Ponds 

All the existing ponds were visited to find out 
as much as possible about building ponds on the watershed. 

On the basis of what was actually found and comparing this 
information with what is known of the types of land, a map of 
“Recommended Regions" was prepared. On this are indicated the 
regions most suitable for each type of pond, 

Ponds that are actually being used on farms are 
of five types. These are: natural ponds, dug-out ponds, 
spring-fed ponds, by-pass ponds and ponds formed by dams. 

They had a variety of uses. Fire protection and stock watering 
are the main uses, but fishing, swimming and irrigation are 

not uncommon uses and some have been built for property 
beautification. 

The existing ponds are in various states of 
repair and only a few can be considered to be properly managed. 
Ponds naturally silt in if not protected. They suffer most 
from trampling of cattle. A well managed pond should be fenced 
and a pipe or some other method used for drawing off water for 
stock. 

Of the 216 ponds examined on the watershed, 62 
were natural ponds, 139 dug-outs, 8 spring-fed, 1 by-pass and 
6 formed by dams, For the distribution of the different types 


according to land types see the accompanying map. 


ae Relation Between Existing Ponds And Land Types 

| It is obvious that certain types of land are 
particularly well suited to ponds of certain kinds. Where 
ponds are lacking it is difficult to say whether it is because 
no need has been found for ponds or whether the land has not 


been suitable, 
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Dug-out ponds like this one near 
Elginfield are common in areas 
with ground water near the surface. 


A well managed spring-fed pond 
north-east of Stratford. 


A run-off pond under construction 
north of Beachville. Note the clay 
dam to the right, emergency spill- 
way in the background and drop 
inlet discharge pipe in the middle. 


ms 

The commonest type of pond is the simple eon 
and these are found especially on two types of land, First, 
the wetter locations on the undrumlinized till plain. It is 
characteristic of this land type to have a poorly established 
natural drainage system and on the low spots the water table 
reaches the surface. The same condition is found on the clay 
moraines which have irregular topography and numerous wet 
hollows, Natural ponds are found in the same locations and 
also on the flat valley bottoms or spillways where water lies 
in pools or can be found easily by simple excavation. 

Ponds that require definite construction only 
totalled fifteen, and only one was found on the drumlinized 
till plain. This is remarkable because it is on this type of 
land that the most prosperous agriculture is to be found. It 
would appear that up to the present no particular neéd for 
ponds has been felt, but it would seem that this type of land 
would lend itself particularly to pond building by damming 
watercourses. The soil on this land type is fairly permeable 
and in the past farmers may have found that ponds do not readily 
hold water, but on similar situations on other watersheds, 
possibly where people are more “pond conscious‘, ponds have 
been found. 

The commonest type of artificial pond is that 
which is fed from springs. These are not found on the kame 
moraines, probably because the soils are too permeable, and 
only one was found in a spillway. These permeable soils often 
have springs along the margin, between them and the less 
permeable soils, . 

A very useful type of pond, because it is so 
Simple to build and has such a small risk of being washed out 
or silted in, is the by-pass pond, but only one of these was 
found. There are six ponds formed by damming, mostly on per- 
manent streams, although they can be built on intermittent water- 


courses where they are certain to be filled during the spring 


run-off and on many occasions may be re-filled during summer storms 
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FARM PONDS 


EXISTING FARM PONDS 
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DUG-OUT 


DAM ON PERMANENT STREAM 


SPRING - FED 


BY-PASS 


NATURAL 


RECOMMENDED REGIONS 
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TILL PLAIN-DRUMLINIZED Suitable for all types. 


TILL PLAIN -UNDRUMLINIZED Sultoble for all 
types especiolly dug-out. 


TILL MORAINE Suitable for all types especially 
runoff. 

KAME MORAINE and SAND PLAINS Less suitable 
permeobie soil. 

SPILLWAYS Less suitoble-Moy have by-poss ponds 
or permanent doms where bottoms are impermeable. 


ESPECIALLY  Switabie for spring-fed ponds on edges 
of kame moraines ond spillways. 


~63- 
3. Recommended Regions 

The accompanying map shows both the existing 
farm ponds and the regions that are recommended as particularly 
Suitable for certain types. It is recommended that as demon- 
strations are set up this regional distribution be followed so 
that farmers will see examples of the type that they will most 
likely build themseives. Providing a suitable impermeable 
bottom can be found, the drumlinized till plain should be able 
to carry any type, according to the available supply of water, 
The type of pond called the "run-off", which is not listed here, 
but which is commonly referred to in literature on ponds, might 
be established by putting earth dams across intermittent water- 
courses which drain sufficient land to give the necessary run- 
off. In New York State, where the climate is not unlike that 
of south-western Ontario, this type of pond is commonly built, 
even though it is only filled by meltwater in the spring of the 
year. 

On the undrumlinized till plain in the north- 
western part of the watershed, the commonest type is the dug- 
out pond;and although other types might be built, and there is 
no question regarding permeability of the soil, the dug-out 
type should be the commonest. 

In the regions of till moraine all types might 
be built but special attention might be paid to the run-off 
types as the country is generally rolling and provides many 
Suitable small watersheds to feed ponds by surface run-off. 

The kame moraines and sand plains are considered 
less suitable for ponds because soil is so permeable that the 
pond may not hold water, nor an earth dam be entirely reliable. 

On the flat valley bottoms and plains indicated 
aS spillways on the physiographic map, ponds are less certain 
of success, This is because the gravelly and silty soils are 
SO permeable to water, Small streams might be drained or 
excavations at the side may be made for by-pass streams, but 


if this is contemplated investigation must be made to establish 
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that there is an impermeable clay bottom on which the pond may 
be sited. For this purpose an extendible soil auger which will 
bring up samples from ten feet can be used, It will be seen 
that the map of recommended pond regions closely resembles the 
physiographic map given in the introductory general section of 
his report, There is one addition, that is the shading of 
areas which mark the boundary between permeable (sandy and 
gravelly) soils and impermeable soils, Springs are common in 
these zones, and if the pond can be sited on the impermeable 


soil, then these are very likely spots for building. 


4. Building Farm Ponds 

A farm pond might be defined as a surface 
reservoir of water with a natural supply to be used for farm 
purposes and to cost no more than what a farmer would be pre- 
pared to pay for either a main or supplementary (or emergency) 
supply of water. 

Farm ponds have two purposes - first is to serve 

- the farmer on whose property they are built. The second purpose 
meronly achieved if asereat many ponds are built. That is, it 
is believed that a multitude of small ponds will help to con- 
serve moisture in the soil,and in the case of ponds formed by 
dams, help, each in their small way, to control the flow in 
the streams, 

A bulletin describing the main features of pond 
building is available from the Conservation Authority. This is 
only a guide and does not presume to give specific instructions 
for each individual pond. This pamphlet, alomg with the infor- 
mation given with this report and map, should be helpful in a 
general way by actually selecting the site, and constructing 
the pond should be undertaken only under the direction of a 
person competent to make the decision, As pond building becomes 
more common, farmers and contractors should become more familiar 


with the details of constructing ponds in each locality. 
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—-65- 
Because ponds are of value to the whole watershed 
as well as to the individual farmers, it seems only right that 
a program of pond building should have the support of the 
Conservation Authority and the program is getting that support 
in provision of some technical help in constructing ponds. 
It is recommended that the Authority continue to carry out 
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CHAPTER 1 
THE FOREST 


ie At_the Time of Settlement 
Looking at the woodlands of the Thames Water- 
Shed today, one feels like the archaeologist who discovers 
a few bones of some prehistoric monster and from it strives 
to create a picture of what the animal was actually like in 
its native environment. In the case of the forest in South- 
ern Ontario, we are somewhat more fortunate than the archaeo- 
logist in that we have the works of contemporary writers to 
help us in reconstructing the scene, and from these we are 
also able to learn the reasons for the animosity of the 
pioneers to this great, oppressive and fearsome thing which 
overlay the good earth and must be hacked, slashed, beaten 
down and burned if they themselves were to survive, 
Anna Jameson , travelling by stage coach from 
Toronto to Detroit in 1837, gives the following picture 
of the forest between Brantford and Woodstock as seen 
through the eyes of a visiting Englishwoman: 
"No one who has a single atom of imagination can 
travel through these forest roads of Canada 
without being strongly impressed and excited, 
The seemingly interminable line of trees before 
you; the boundless wilderness around; the 
mysterious depths amid the multitudinous foliage 
where foot of man hath never penetrated, and 
which partial gleams of the noon-tide sun, now 
seen, now lost, lit up with a changeful, magical 
beauty...the solitude in which we proceeded mile 
after mile, no human being, no human dwelling 
Within sight." 
Later on she gives a vivid sketch of the 
typical clearing: 
"The aspect of these was almost uniform, pre- 
senting an opening of felled trees of about one 
acre or two...great heaps of timber trees and 
brushwood laid together and burning; a couple of 
oxen dragging along another enormous trunk to add 
to the pile, These were the general features of 
the picture framed, as it were, by the mysterious 
woods," 


At one place she stops and chats to a settler 


Winter Studies and Summer Rambles in Canada - Anna 
Jameson, 1837, 
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Rls ow 
who has one hundred and fifty acres of land of which he has 
cleared five to six acres in the past five years. He tells 
her, "You may swing the axe here from morning to night for 
a week before you let the daylight in upon you", 

The settler's aim was to eliminate the trees, 
for they interfered with all his works of farming, road 
construction and town-site development and he attacked them 
with every means in his power, Anna Jameson describes a 
ghastly sight on the road between Hamilton and Brantford: 


"I remember a stretch of about three miles on 
this road, bordered entirely on each side by 
dead trees, which had been artificially blasted 
Cyecare-or by “girdline™, 


and remembering the park-like estates of her own land 
expresses her feelings thus: 


"I cannot look with indifference, far less 

share the Canadian's exultation when these huge 
oaks, these unbrageous elms, and stately pines, 
are lying prostrate, lopped of all their honours, ’ 
and piled in heaps with the brushwood to be fired, 
- or burned down to a charred and blackened frag- 
ment - or standing, leafless, seared, ghastly 
having been girdled and left to perish", 


Not all the forest was dense and dark, 
however; the Indians originally cultivated the bottom 
lands, notably at the confluence of the North and South 
Branches of the Thames. Mrs. Jameson also describes more 
open types of forest: 


"Oxford, or rather Ingersoll, where we stopped 

to dine and rest previous to plunging into an 
extensive pine forest called the "Pine Woods",,, 
The forest land through which I had passed, was 
principally covered with hard timber as oak, wal- 
nut, elm, basswood, We were now in a forest of 
pines, rising dark and monotonous on either side... 
These seven miles of pine forest we traversed in 
three hours and a half; then succeeded some miles 
of open, flat country called the oak plains and 

so called because covered with thickets and groups 
of oak dispersed with park-like and beautiful 
eifectess” 


Major Littlehales 1. returning with Gover- 


nor Simcoe from Detroit to Niagara in 1793, describes the 


site of the future City of London as follows: 
cea ee Se re eee TS ne ee 


1. A short, topographical description of His Majesty's 
- Province of Upper Canada. D. W. Smith. 1799, 
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"A pinery upon an adjacent hill knoll, and 
other timber on the height well calculated 

for the erection of public buildings...We 
ascended the height at least one hundred and 
twenty feet into a continuation of the pinery 
already mentioned, quitting that we came to a 
beautiful plain with detached clumps of white 
oak and open woods. Then crossing a creek run- 
ning into the South Branch of the Thames, we 
entered a thick swampy wood," 


The woods of Oxford County were described 
om ie76)" (a6 follows: 

"In its primitive state the towering pines of 
Blenheim had fellowship in those of Norwich 
and Dereham (Townships) while the maple leaf 
was seen in richest luxuriance in the Oxfords, 
Zorra and Nissouri (Townships)," 

Similarly of Perth County it was stated: 
"Parts of the County ee particularly in the 
townships of Ellice, Logan and Elma abound in 
Swamps of considerable extent, so great in fact, 
that until within comparatively few years the 
great morass known as the “Ellice Swamp" and 
covering many thousands of acres seemed to defy 
the efforts of man to subjugate it, so far as to 
make it habitable territory or even to penetrate 
it, in parts with ordinary highways...Perth occu- 
pies the height of land of Western Ontario, two 
branches of the Thames as well as the Maitland and 
the Nith (Rivers) rise here." 

These early descriptions indicate that the 
original forest was predominantly hardwood with a sugar 
maple - beech cover type which, with associated southern 
hardwood species, occupied the best soils, Soft maple and 
elm occupied similar but poorly drained soils on the higher 
land, particularly on the heights of land between water- 
Sheds, Oak, in open park-like groupings, held possession 
of the sand plain while scattered white pine trees towered 
above the hardwood forests and grew in stands on well drain- 
ed loam soils, White cedar and mixed woods of white cedar, 
hemlock, white pine, soft maple and yellow birch grew on 


the muck areas, 


1, Topographical and Historical Atlas of the County of 
Oxford, 1876, 


2. Illustrated and Historical Atlas of the County of 
Perth, 1879. 
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The suitability of the greater part of the 
soil of the Thames Watershed for cultivation and the ini- 
micable attitude of the settlers to the forest led to a 
very- rapid depletion of the woods, and the swing of the 
pendulum carried the clearing of them past the bounds of 
economic necessity and past the point which would have left 
the minimum area of woodland required to protect the natural 


water-storage areas of the watershed, 


é. Since Settlement 

The attitude of the early settlers to the 
forest was completely hostile, as has been shown, which 
feeling was very natural because the forest was undoubtedly 
the greatest obstacle to the economic development of the 
land, Part of the animosity may have been engendered, too, 
by the fact that, not so many years previously, the forest 
had sheltered the native Indians who had harassed the home- 
steads farther east. This ingrained antagonism became a 
sort of vendetta which has only begun to disappear in 
comparatively recent years, 

When a new area was opened for settlement the 
best land was naturally taken first and the rough and 
swampy areas were avoided, Land was usually cleared first 
along the fronts of the farms and the woodland cut farther 
and farther back toward the end of the farm which lay farthest 
from the road. This was done, in many cases, without re- 
ference to the quality of the soil except where it was swampy, 
with the result that the majority of woodlots now lie at the 
back of the farms between the concessions, 

The land bordering swamps was eventually 
taken up, the swamps were partially drained so that the edges 
became ae enough for partial cultivation, and the forest 
was pushed back so that today the centres of the swamps form 
the nuclei of all tne larger patches of woodland in the Thames 


Watershed. These swamps also form the largest natural sur- 
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face water-storage areas, and in many cases are the scurces 
of headwater streams. Trees will grow here in most cases 
and are probably the most profitable crop which can be 
raised, especially since they perform the additional func- 
tion of protecting the source areas from too rapid run-off, 

Although settlement did not begin until the 
early part of the nineteenth century and the forest was al- 
most unbroken along Governor's Road for miles west of Inger- 
soll as late as 1837, so rapid was the reduction that by 
1860 the forests of Middlesex and Oxford Counties were ee 
pleted by more than 60 per cent, by 1910 by more than 90 
per cent, and by 1940 the Census per Ganade Showed woodland 
figures for the counties embodying the Thames Watershed 
above London to be: Middlesex 7.8 per cent, Oxford 6.7 
percent, Perth 6.1 percent. 

The accompanying table shows the rate at 
which the forests were cut rather than the actual areas 
of woodland remaining at the dates shown, because the de- 
finition of woodland varies with the individual person. 
For instance, a farmer may consider cut-over land which 
is used as pasture to be pasture, while the forester may 
consider similar cut-over land, on which the reproduction 
is good, as potential woodland and records it as such, 
The actual measurement of woodland in the Upper Thames 
Watershed made in 1950 shows a total of 57,025 acres 


or 6.7 per cent. 
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CHAPTER 2 
FOREST PRODUCTS 


Because the forests of the Thames Watershed 
were predominantly hardwood ind settlement came later than 
in the counties farther east, the pattern of history of the 
forest products is somewhat different from that of other 
parts of Ontario. 

All the timber taken out for export had to 
travel first westward down the Thames and then eastward 
tnrough the Great Lakes to reach the seaport; consequently 
comparatively little of it was exported to Britain though 
large quantities went to the United States. Softwood timber 
was never abundant and most of it was required for local usel, 
also the building of ships for the lakes trade soon became 
a thriving business, notably at Chatham, and this absorbed 
a great deal of timber. For these reasons the masting and 
Square timber trades were never as large as in many other 
parts of Ontario, though very considerable quantities of oak 
were exported as square timber. On July 5, 1837, Anna 
Jameson writes: "The Thames is very beautiful here, and 
navigable for boats and barges, I saw today a large timber 
raft floating down the stream, containing many thousand 
feet of timber’ ,.@ 

In the March 18 issue of the St. Mary's Argus 
Chie Fou G was stated that "an immense quantity of cedar 
posts, rails, hewn timber passed down the river today" and 


again on March 17, 1881, "At the present rate of consumption 


A 


1. "In the London and Western Districts (of Upper Canada)... 
there are not more pine and cedars than suffice for 
building materials and fencing timber for home consump- 
tion. Indeed there are several townships in the Western 
District entirely destitute of pine timber ... a 
circumstance ... attended with many serious inconven- 
iences."” E. A. Talbot. Five Years! Residence in Canada. 


182k. 


2. Anna Jameson. Winter Studies and Summer Rambles in 
Canada. 1837. 
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the standing hardwood of this country will last only 
twenty years longer", How true this latter statement was 


is borne out by the tables. 


Poeeuactyorolicy 

Previous to 1826 the only persons authorized 
to cut timber on the public lands were the contractors for 
the Royal Navy, cr those holding licences from them, and there 
was great infringement of the regulations and much illicit 
trade. But in this year the first steps toward making the 
forest resources a source of revenue to the Province and "so 
securing to the public a share of the wealth drawn from the 
public domain” led to co-operation among the officials and 
the termination of the contractor's monopoly. The inauguration 
of a system under which anyone was at liberty to cut timber 
on the ungranted lands of the Ottawa lumber region on payment 
of a fixed scale of rates to the Crown overcame in large part 
the annoyance of the people and authorities in the colony 
against the export of the sound Canadian timber for the 


British Navy. 


2. Masting 

The selection of mast timber was made by 
government agents who went through the forest blazing with a 
broad arrow - the mark of the British Government. As late 
as 1827, when Peter Robinson was appointed Surveyor-General 
of His Majesty's woods and forests in the province of Upper 
Canada, he was instructed "to make a survey of the districts 
where there may be any considerable growth of masting and 
other timber fit for the use of His Majesty's Navy". 

The mast and spar export to Britain was thriving 
in the thirties and forties and it was continued intermitt- 
ently as late as 1855. The British trade dropped off notice- 
ably after 1854 and this may be attributed to the Reciprocity 
Treaty with the United States in that year, “securing the free 


exchange of the natural products between Canada and the United 
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Sookie 
States, including timber and lumber of all kinds, round, 
hewed, and sawed, manufactured in whole or in part", and the 


building of railway connections with the United States border 


cities. 


oe egqvare Timber 

The square timber trade commenced, no doubt, 
somewhat later than the mast trade and was carried on 
Simultaneously with it from the thirties. 

Square timber was obtained by selecting large 
trees, mostly white pine, and squaring the best part into one 
long stick. In the earliest days of the industry the timbers 
were squared on all four sides to a fine "proud edge", but 
later, when the best timber had been cut, they were squared 
with a rounded shoulder or "wane", and were known as "waney 
timber", Such methods, of course, were wasteful since the 
finest grained wood was sacrificed in the operation, but 


this was the type of material called for by the British market. 


"Often only one tree in a thousand would 
yield a finished ‘stick! (so was the heavy square 
timber nonchalantly called in the trade) fit for 
export. A good stand might yield thirty or forty 
trees an acre for over the whole area allowances 
had to be made for ‘wants? - the non-bearing patches 
of swamp, burn, etc. Today a whole township or limit 
(in Northern Ontario ) may not have one good square 
Sie as the quality of the square timber of another 
day." 


The timbers were transported by the river, by 
teams or by railway to the lake and were built into huge 
rafts on which the lumberjacks built shanties and lived 


during the trip down to the timber coves at Quebec. 


i. Saw Material 


From 1800 on the cutting of timber had been 


s 
* 


one of the most important domestic businesses in most parts 
of Southern Ontario, and a very considerable business was 


carried on. 


1. A Hundred Years A-Fellin', 1842 - 1942. Gillies Bros. 
Ltd. 19k2. 
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In order to convert logs into boards the 
first method used was pit-sawing. This was sometimes done 
on the bank of the river, as such procedure saved the 
necessity of digging a pit. 

The more usual methods of i earns appear 
to have been the digging of a pit or building of a platform 
with a simple but firm and strongly constructed framework. 

In either case the framework was made the right height for 
one man to stand underneath, while the other man stood above 
on the platform or astride the log. This hard method of 
sawing timber was laborious, and twenty-five boards were a 
heavy day's work for two men; the boards were nearly always 
one inch thick, with planks two inches, and the occasional 
flooring one and a half inches in thickness. 

The first power saws were a direct development 
of the manually operated pit saw. These were called frame, 
upright or muley saws and consisted of a saw set vertically 


in a wooden frame and moved up and down by means of a crank 


connected to the shaft of the water wheel. 


"Wherever a settlement is formed in America 
a sawnill is very soon after, if not at the same time, 
erected. The number of sawmills in the British Colonies 
are inconceivable to those who are not familiarized to 
the rising settlements of new countries. 


"A sawmill is in fact a most important 
Establishment. It not only forms a nucleus or centre 
to a settlement, but a first-rate sawmill, with two 
frames, will give employment to four first-rate, four 
second-rate and two third-rate sawyers, besides a 
measurer, a blacksmith and from thirty to forty men 
to prepare the timber required and for other requisite 
work connected with the establishment; twenty oxen and 
two horses are also necessary for hauling the timber 
required to streams and to other places. The boards, 
deals and scantlings sawed at these mills, excepting 
such as are required for the use of the neighboring 
settlers, are rafted down the_river for epee © 
As fresh waters change the colour of the deals from 
their fresh whiteness to a dark gray and, in the eyes 
of prejudice, depreciate their value, it becomes an 
object, but one that can only be attended to occasionally 
to carry them down in bateaux, scows or on timber rafts." 


A study of the Census of Canada returns of 


forest products of farms for the counties of the watershed 


1. John McGregor, 1833. British America, Vol. II. 
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given in the table reveals the various trends and changes 
in the lumber industry fairly clearly. 

From 1870 to 1890 much of the timber was 
Squared and measured in cubic feet. In 1870 other products 
listed were firewood, staves, lathwood, tanbark, and masts 
and spars. In 1880 the peak production of nearly all ites 
was reached and squared elm alone in Perth County and squared 
oak in Middlesex ran to almost 174,000 and 481,800 cubic feet 
respectively in 1880. In 1890 fence posts and telephone 
poles were added to the list of products, as were railway 
ties. In the census years of 1900 and 1910 square timber 
was still recorded in cubic feet and logs were measured in 
board feet; staves, lathwood, masts and spars and tanbark 
disappeared from production. 

In 1920 no square timber is shown, logs are only 
counted, not measured, and not even separated by species. 

The returns of the latest census covering the year 1940 name 
only one forest product and the rest are all listed together 
as others valued at so many dollars. The one product which 
has persisted throughout the records is firewood which in 
Middlesex County has dropped from a peak of 267,756 cords in 
1880 to’ 47,230 cords in 1940. 

One or two interesting observations with 
regard to individual species may also be made. Tamarack was 
listed regularly until 1890, after which it no longer appears 
due to the deprecation of the larch saw-fly which almost 
wiped it out at this time. The returns show that some black 
walnut and hickory were cut in all counties each year until 
1880. White pine was, of course, the species most sought 
after, though not much existed in the counties of the water- 
shed, and next to it red pine of which a little was present 
in all counties. In 1870 and 1880 elm and oak were the main 
species which were squared, but as these species became scarce 


more ash, birch, and maple were made into square timber. 
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De Shingle-Making 

In the history of roofing used on the Thames 
Watershed it is found that the first covering for ‘human 
habitation on the river was the Indian elm-bark lashed rook. 
The first type of roof used by the early settlers was made 
of "scoops" which were flattened logs, usually cedar, six 
inches thick with one face scooped out to a depth of one to 
one and a half inches. These ran from the peak of the roof 
to the eaves, being placed alternately so that one scoop had 
the scoop side up and the next one the scoop side down, the 
edges overlapping the two scoops below. 

The second type of covering was a rude type of 
shingle called a “shake”. These were made with an axe or frow 
and were cut from pine or cedar three or more feet in length. 
Although not shaped they were a great improvement over the 
early types of covering. 

Very early in the neem of settlement, 
however, hand-made shingles were introduced. The shingle- 
maker would saw the logs into short lengths or bolts and 
split them with a frow to the right thickness. The shingle 
was then fastened by one end in a device called a shingle 
horse and by means of a heavy drawknife the shingle was 
tapered to an edge. This method was rapid and it has been 
said that a good shingle-maker would turn out from eighty to 
a hundred of these hand-made shingles an hour, 

Up to the seventies and even later the shingle- 
maker continued to use drawknife and frow, but gradually 
in the seventies the generation of craftsmen died out and 
the shingle mill, where shingles were sawn, became the general 


source of supply. 


6. Fuel and Ties 
From the earliest days of settlement on the 
Thames to 1850, wood was the sole source of fuel supply. All 


species were used for this purpose including beech and maple - 
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although these were furniture woods as well, With the 
inception of the railway and steam-driven factories, the 
forests of the area were ruthlessly cut to feed industry. 

In the very early days of the steamship, 1832, the 
Honourable Adam Fergusson writes: “Wood is furnished upon 
the St. Lawrence for one dollar, or five shillings per cord 
while upon the Hudson it now costs three times as much. A 
man may prepare two cords a day, but it is severe work, and 
the price, which is one dollar per cord, will do little more 
than compensate maintenance and labour r and an ordinary 
steamboat consumes fifty or sixty cords or about 7,000 cubic 
feet each trip (from Montreal to Quebec)". The price of 
cordwood in 1825 was quoted at $2 a cord. 

With the completion of the Great Western between 
Toronto and London in 1853, locomotive requirements took 
large quantities of the best body hardwood, chiefly beech 
and maple. “Coal at that time was not to be had and the 
result was that hardwood was gradually becoming of some 
value. For cordwood the settlers usually realized from 
$2.50 up to $3.00 per cord, delivered at the various stations 
along the railway line. Railway facilities also stimulated 


the lumber industry." 


7. Road Materials and Fencing 

In the early daysthe making of corduroy roads 
furnished another important wood use. The Indian trails had 
followed the ridges and natural conformation of the country, 
but when the Apnaqnare? roads had been laid out in government 
offices they followed the arbitrary lot and concession lines 
regardless of natural contours. Many of these roads were 
built through swamps and in these places corduroy construction 
was used. Many corduroy bridges and culverts were also 


placed over the river and its tributary streams. 


— ——- 


1. Waterloo County Forests and Primitive Economics, E, We Bs 
Snider, 6th Annual Report of the Waterloo Historical 
Society, 1918. 
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The building of plank roads - a form of highway 
in which the planks were laid crosswise and side by side - 
was done in several parts of the Province. Plank roads 
alternating with gravel stretches connected the main centres 
in the southern part of the watershed in 1851.1 The road 
from London to Woodstock via Ingersoll was one of these and 
the road to Port Stanely was planked all the way from London. 

Much wood was also used for fencing and for 
this cedar from the swamps was most common. The troublesome 
pine stump also was used for this purpose in many parts of 
the Province, although in very early times it seems that it 
was left in the field. Around 1900 the wire fence came into 
use generally and thereafter a fence post industry was 
developed. These were cut as a rule to a standard tener 


of eight feet, while the diameter varied greatly. 


Ss, Woodworking and Planing Mills 


The extensive hardwood forests which formerly 
existed over the greater part of the region were the reason 
for the large number of wood-using industries which were 
established, many of which are still doing a big trade 
although much of their raw material is now imported. 

During the early years of settlement in the 
rural districts and communities, house trim for exterior and 
interior use was made by the same man who constructed the 
frame of the house. The custom up to the fifties at least 
was for the carpenter to board with the family the winter 
before the new frame Force was to be built and work all his 
timber into shape by hand, both for exterior and interior use. 

The early carpenter also made door and window 
frames and all interior trim of the house by hand and for 
all these products pine was the usual type of timber chosen. 


It would seem that doorsteps were one of the very few things 


1. Canada: Past, Present and Future. W. H. Smith, 1851. 
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for which oak was used in house building, at least up to 
the sixties. 

Generally, as time passed, the building trades 
became more differentiated and more craftsmen settled on the 
watershed, 

After the appearance of the planing mill in 
the fifties the end of the hand-made door and window frame 
was foreshadowed and much of the general carpenter's work 
was taken over by mill or factory. By the 1860ts the planing 


mill business was well under way. 


0. Wooden Implements and Vehicles 
(ale Barly Tools 

From the very early days hickory was preferred 
for the making of axe-helves or handles, while for ce or 
ox-yokes beech was used extensively and, for the loop,iren- 
wood would have been selected. Spike handles were made of 
rock elm, white ash, hickory or ironwood; the beetle-head (a 
mallet used for pounding hemp and flax) was also made of 
ash, elm, hickory or ironwood. The hardwoods growing on the 
watershed were used almost entirely for making handles of 
implements, whereas pine was preferred for all building 
operations when it could be obtained. 

(bo) Vehicles 

From early times the making of vehicles 
progressed as carts, wagons, sleighs and hay and woodracks 
were built by the farmers. Inthe building of carts and 
wagons, whiffletrees, ene cbnenos and binding poles were 
made of rock elm, white ash, hickory and ironwood, as were 
also sleigh-runners and hay and woodracks. Usually the 
wheels or runners of these conveyances were bound with iron, 
although the use of metal was limited in early days since the 


supply had to be imported by water. 


ay Indirect Products and By-Products 


The three indirect products of greatest 
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importance were potash, maple sugar and tanbark. Maple sugar 
furnished the staple sugar for the pioneers, cane sugar not 
having been procurable at that time; lye or potash was used 
domestically in making soft soap : almost the universal soap; 
tanbark was utilized by the shoemakers in dressing leather. 


(a) Potash 


a 


The ashery played an important role in the drama 
of pioneering life; and besides communal asheries the individual 
ash house and the ash barrel on a platform for leaching was a 
characteristic of each farm in the days before the soap factory. 


"Only from the sale of potash (exported to Great 
Britain and the United States for the dyeing of 
textiles) was there momey for all other requisites. 
The potash was laboriously produced, men, women 
and children sharing in the heavy work. No less 
than 60 large maple trees were required for a 
barrel of 650 to 700 pounds of potash. The ashes 
of the burnt wood were leached in wedge-shaped 
wooden troughs and this liquid was then boiled 
down and cooled in huge vessels or coolers where 
the lye sclidified. Two coolers would fill a 
barrel. If the settler marketed this on his own, 
‘toting it out! to the nearest buyer for ready 
Cash, he might get only $8,50 to $9.00, 
but if he could wait and accept a down payment 
from the traders and shippers who teamed and 
hauled at a season of their own convenience, he 
might get $10 or $12 with a possible second 
payment after marketing it at Montreal where a 
barrel might bring $30, less of course commission, 
risk and portage costs. The need for this piti- 
fully hard-won money led to clearing of more land 
than could be cropped and not infrequently to con- 
cealing for years the fact that the holding itself 
might not be profitable or capable of sustaining 
the settlers from the growth of its poor soil." 


(b) Maple Sugar 

The table shows the Census figures for 
maple products in Middlesex, Oxford and Perth Counties. It 
is interesting to note that up to 1910 production is all 
recorded as pounds of sugar; from 1910 on both pounds of 
sugar and gallons of syrup were shown, indicating the 
change from a pioneer necessity to the modern luxury. For 
purposes of comparison the sugar figures have been con- 
verted to their syrup equivalents and from these shown 
in the second table it will be seen that production for 
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1. <A Hundred Year A-Fellin!, 1842 - 1942. Gillies Bros. 
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Middlesex County dropped steadily from the peak of nearly 
737,000 gallons in 1860 to 18,194 in 1940, and a similar 
fall is shown in the other counties. 

Wosaestik industries of the present time are 
given in Chapter 10 and there is no reason why, with optimum 
land use, a good deal of the timber required to support 
these industries cannot be grown within the watershed in 
perpetuity, using land which is unsuited to agriculture and 
land which requires woodland cover for natural water storage 
and rE Soer control with the consequent advantages to both 


urban and rural communities, 
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CHAPTER 3 
PRESENT WOODLAND CONDITIONS 


The upper Thames Watershed lies almost wholly 


within the Huron-Ontario Section of the Great Lake s~St, 
As 


Lewrence Forest Region . This section is characterized by 


a forest in which maple and beech are the dominant Species, 
With them are basswood, white elm, white ash, some yellow 
birch and red maple and red, white end bur oak. Small 

groups of hemlock and white pine occur within the association 
as well as a scattered distribution of large-toothed aspen, 
bitternut hickory, butternut, ironwood and black cherry; 

blue beech, slippery and rock elm and black ash are found 
locally on specialized sites such as bottomlands and swamps. 
White pine occurs mostly on the lighter soils of the moraines. 
Trembling aSpen occurs on the poorly drained soils where the 
stands have been cut and burned in the past. 

The almost level till plain which includes 
logan, Ellice and parts of North and South Easthope and 
Downie Townships was originally covered with a hardwood swamp 
forest, composed chiefly of silver maple and white elm, Most 
of this has been cleared end drained for agricultural 
purposes, but the remaining woodlots are largely of this type. 
The large swamps such as the Ellice and Gads Hill Swamps 
supported a mixed forest of conifers and hardwoods but 
repeated fires have reduced these to aspen and scrub willow 
areas. 

South and west of these townships the till 
plain is much more broken up by moraines, spillways and 
drumlinoid features which created better natural drainage 
and the forest was of the beech - sugar maple type which 
is also reflected by the remaining woodlots, though even 
here the poorly drained areas such as the Golspie and 
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1. Forest Classification for Canada, W.E.D, Halliday, 1937. 


ee ue ed m 
hse 2 oe 


, he cin or 


ve oa 


scested saon a to 
ud betiretos nade ei 4 
-asioeqa gaan imah edt a 


pia aa le 
wollte. etoe Pr ag tale bias ean “a 
Uns so a ts ore he haa elie tae . 


I eee, i 


soiteraotee ett tbs Ew pone ae fae. ale tt to 
reqes, hedloot-agrat 20 aoksid indy ib 2 beuosdece es = a 
ered foaled bits boowaert tuimeraed Mt matt Ph 

busst eca faa Hosid bas aie x06 Sina vrongile jeden : 

waqmoyi bis’ edielfitoatet aa Hoge wedke bestia toeqe: 40 citeal | 

seer hacen mit Xo blfee sodity.f t ant.20 {idnow Sm995 eit¢ ‘ote 
a et aeteautw GEtGa poner witeog By BO eI) ik al pektaateet 
, Jeag owt nz Boutld bis duo toed oved masa | 

sie Bees Henan site Le [itt jewel taomis ef.” 

Bove ings raha anh bea aig-rolt to etusy Dae sort oe a 7 

wie ci ‘Boowited uw dew Sexove9 ilagigtxe as aq idenwel Stdwod q 

dacs atti oat Sus oda aewtie 0 yitetdo dsuoguoe ” teoro? 7 


— ve i, | 2 


> © 


Saad Libneagit To% bemints baa. howsels stead eed 8 bdr to ‘ 
be, wAQNS a tn 16 ‘yivaral, ets @tolboow goiniastet ett tud suaoq mug | 
) reams CEE pba brs HOLE LE sdd ay. dosa aqutawe eptet edt 
| se ahoowite brs etstinoo to desot boxe s bed toqgie | 
oli ha daria eas neges oF en edd Beoubat sved eek? sorseiar 
Ge obae tt ee Srila idnee 

Es re oni agi dawod assent to teow Gite gigiroe 7 
oko evnw oh igi <P baetton xd gu. nt Sa: done al ntetq 
— agatha th fomuven ‘tetted bat soTo Hotty eerudaet Stout imiat 
HOSS. aayi, Pagina ‘toga = "Htoged. odd. ‘to naw “guar wis fas 
save. dgody. yatorbsew aft sisied site vd fetoet tor ‘ois ar 
hana ae eelt ey sone et a ahah ) 


a 


- , 


“ial 


80 etn saa. 


eT ad 
se 


-Bbannd- xo8/a9 a ; 


pag ys Pe 

Dorchester Swamps were characterized by hardwood types such 
aS Silver maple - elm, 

In the large moraine area south of the Thames 
River the topography is rougher, the natural drainage more 
pronounced, and it is here that most of the white pine of the 
watershed grew, particularly on the lighter soils, The kame 
moraine running south-west from near Harrington West supported 
fair stands of white pine on its lighter soils, but these have 
largely been replaced by beech - sugar maple woods, Some 
cedar occurred in the spillways, particularly on muck, and it 
is here that the remaining stands are still found. 

The extreme south-west corner of the Thames 
Watershed south-west of the city of London lies in the Decidu- 
ous Forest Region. The Deciduous Forest reaches its northern 
limit here and is composed almost entirely of broad-leaved 
trees including black and chestnut oak, shagbark and pignut 
hickory and walnut. White pine occurs on the drier sites and 


hemlock on the cool well-drained slopes. 


1. Survey Methods 


Each member of the Forestry party was provided 
with aerial photographs which were on a scale of 1,000 feet 
to the inch and each photograph covered an area of approxi- 
mately 1,000 acres, usually a block lying between two adjacent 
concession roads and two adjacent side roads, Mapping was 
done in the field directly on the photographs. 

Every area.of woodland, brushland, marsh, swamp 
and rough land down to one acre in area was examined and notes 
made describing it. In the case of woodlots and plantations, 
detailed notes were made of their condition. oQvergrazed 
woodlots and woodlots with very scattered trees which could 
be restored were classified as woodland. In short, where 
doubt existed as to whether an area should be classified as 


woodland or not, woodland was given the benefit of the doubt. 
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All woodlots were grouped according to the 


following classification: 


Diameter Breast High Hardwood Mixed Wood Conifercus 


Virgin H-1 M-1 C-1 
Over 18 inches H-2 M-2 C-2 
10 - 18 inches H-3 M-3 C-3 
4 - 10 inches H-4 Mm 4 C-4 
Under 4 inches H-5 M-5 C-5 


In this classification the term ‘hardwood" is 
used to denote all broad-leaved trees irrespective of whether 
the wood is physically hard or not. <A hardwood type is one 
in which 80 per cent or more of the stand is composed of 
hardwood trees, a coniferous type is one in which 80 per cent 
of the stand is composed of coniferous trees and a ee stand 
embraces all others. 

Stands were also recorded according to forest 
cover Rivas (Refer to the table, the description of forest 
cover types and the forestry map folded at the end of this 
report. ) 

The forestry map is on the scale of one mile 
to the inch and covers the whole of the Thames watershed 
above the confluence of Dingman Creek, It shows all existing 
woodland, existing Authority and County forests, scrub land, 
and land recommended for acquisition by the Authority. 

A forest cover type may be either temporary 
or permanent; for example, the presont Stand may be aspen 
which has seeded in the area following fire, Aspen seed is 
light like dandelion seed and is carried easily by the wind, 
thus it Hae covers large areas; also it is not exacting 
in its soil requirements and may be the only specics which 
will grow under the soil conditions existing at the time. 
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1.. Forest Cover Types of the Eastern United States. Report 
of the Committee on Forest Types, Society of American 
Foresters, 1940. 
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efg 
The fact of its growing and dropping its leaves on the ground 
gradually improves the condition of the soil so that more 
exacting species can grow. In addition its light shade 
frequently provides the correct light conditions for better 
species to get a start. As it is a short-lived tree, it will 
die early and the other species will dominate the area. This 
succession may be carried through two or more stages until 
the species best suited to the area or best able to maintain 
itself on the area takes over; this is called the forest 
type or climax type, as distinguished from the forest cover 
type which is the type occupying the ground at the present 
time, The most common forest type on the Upper Thames Water- 
shed is sugar maple - beech, 

No classification of forest cover types has 
been made in Canada for Southern Ontario, so the system used 
is a slightly modified form of that drawn up by the Society 
of American Foresters, which covers the whole of the eastern 
United States; consequently there are many types in their 
classification which do not enter Canada and this accounts 
for the gaps in the numerical listing of types occurring in 
the Thames Watershed, The forest cover types of the Thames 


Watershed may be listed as follows: 


Number Name 
in Aspen 
LA Poplar - oak 
2 Pin cherry 
6 Paper birch 
8 White pine - red oak - white ash 
9 White pine 
LO White pine ~ hemlock 
il Hemlock 
i Sugar maple ~ beech - yellow birch 
ab Sugar maple - basswood 
1h Sugar maple 
14A Black cherry 
Ls Yellow birch 
oie White cedar 
ao Tamarack 
ors) Black ash - white elm - red maple 
45 Bur oak 
L7 Black locust 
L9 White oak - black oak - red oak 
50 White oak 
5). Red oak - basswood ~ white ash 


52 Red oak 
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Number Name 
ay Beech - sugar maple 
58 Beech 2 
a Ash - hickory 
60 Silver maple - white elm 
60A White elm 
61 Cottonwood 
SS Willow 


Aspen is a pioneer type coming in after fire 
or overgrazing, Though it avoids the wettest Swamps it does 
grow on soils that are wet throughout a good part of the year, 
as well as on dry soils. Its associates my be white elm, 
paper birch, red cherry and balsam poplar, with occasionally 
large-toothed aspen and green ash, It forms over 10 per cent 
of the woodland of the watershed, with fairly extensive stands 
occurring on the peat and muck areas such as the Ellice Swamp, 
Type LA: Poplar ~- Oak 

This is a residual type on the light soils sof 
the moraines following logging and fire, The oak usually 
consists of trees of white, red and sometimes bur oak which 
have survived due to their resistance to fire, and poplar, 
either trembling or large-toothed, which has seeded in later. 
The site is usually a white pine site and scattered trees of 
this species frequently oceur with patches of good white pine 
reproduction appearing through the area. It includes only 
82 acres of woodland in Lobo and Delaware Townships. 
Type 6: Paper Birch 

This is a pioneer type of clear-cut and pas- 
tured areas succeeded by other northern hardwood types or white 
pine, Its associates include small proportions of aspen, 
white pine, hemlock, red maple, red oak and basswood. Fre- 
quently an understory of conifers or tolerant hardwoods devel- 
ops. It occurs on sandy soils in Delaware and Westminster 
Townships, but is rare on the Thames watershed, only 14 acres 


having been mapped. 
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Type 8: White Pine - Red Oak - White Ash 

This type occurs with red maple as the most 
common associates though others which may be present are 
basswood, yellow birch, large-toothed aspen, Sugar maple, 
beech, paper birch, black cherry and hemlock, Only 58 acres 
were found on the watershed, 

Type 9: White Pine 

White pine typically occurs on fresh, sandy 
loam upland but also on clay, in swampy areas and on loamy 
sand. On sandy soils on the moraines it tends to be perman- 
ent but on heavier soils it is usually succeeded by the follow- 
ing types, sugar maple - beech - red oak - basswood - white 
ash, white pine - red oak - white ash, white pine ~ hemlock, 
Sugar maple - basswood, or white oak, 

Its associates on light soils are aspen, red 
maple, pin cherry and white oak; on heavier soils yellow 
birch, black cherry, white ash, red oak, sugar maple, basswood 
and hemlock, It was never very abundant on the watershed but 
now occupies only 77 acres of the wooded area, mostly in North 
Dorchester Township. 

Type 10: White Pine - Hemlock 

Associated with this type are many species but 
none is particularly characteristic, The principal ones are 
beech, sugar maple, basswood, red maple, yellow birch, black 
cherry, white ash, paper birch and red oak. It occurs on a 
range of sites from sand plains to heavy upland soils, but 
favours cool locations such as the slopes of ravines. Se 
constitutes only 15 acres of the woodland. 

Type 11: Hemlock 

This type occurs mostly in widely scattered 
bodies in cool locations, moist ravines and north slopes, 
frequently in the sugar maple - beech type. Its associates 
are beech, sugar maple, yellow birch, basswood, red maple, 
black cherry, white ash, white pine, paper birch and red oak, 


It makes up a little over 1 per cent of the remaining woodland 
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Mixed forests of broadleaved trees and conifers occurred sparingly on the lighter soils but due 
to the scarcity of softwood timber have largely disappeared. 


The few stands of white cedar have been severely overcut and badly damaged by cattle. Those 


remaining should be fenced and managed as a source of posts and poles. 


ee 

of the Thames Valley but wes never abundant because of its 
preference for cool ravines, of which not many exist. It 
occurs mostly in North Dorchester, Delaware and Oxford Town- 
Ships’. 
ype 13: Sugar Maple ~ Basswood 

Phis is a fairly important type occurring on 
loamy, upland soils, Its associates are white elm, green 
ash, yellow birch, white pine and red oak with ironwood and 
blue beech as subordinates. It forms almost 24 per cent of 
the wocdland of the watershed and the percentage is probably 
being continually reduced as basswood is a more sought-after 
species than sugar maple, 
Type 1d: Sugar Maple 

This type undoubtedly originally covered a 
considerable part of the watershed but since it occupied fer- 
tile, well-drained soil with good moisture much of it has been 
cleared for agriculture. & small proportion of other species 
such as yellow birch, white ash, red and white oak may be 
present, Today it covers almost 10 per cent of the wooded 
area, Its area may have been increased in recent years by 
the removal of beech from tid scimayes 
Type LA: Black Cherry 

This type is not common but second growth stands 
occur usually on fertile, moist, well-drained soils, frequent-~ 
ly those formerly occupied by hemlock, Its associates may 
be sugar maple, red oak, red maple, white ash, basswood, 
butternut, white elm and hemlock. Only 123 acres were found 
on the Thames Watershed, mostly in the south part. 
Type 15: Yellow Birch 

This type is really an intrusion from further 
north and occurs only in the cool swamps of the glacial melt- 
water channels; its associates are white cedar, hemlock and 
red maple, it is of minor importance and comprises only 


122 acres, 
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Type 24: White Cedar 

The associates of this type are tamarack, yel- 
low birch, paper birch, black ash, red maple, white pine and 
hemlock. It occurs on sites of slow drainage which are not 
strongly acid, including the muck soils of the watershed, and 
is also present on poor pasture land and bottomland. LG 
forms over 4 per cent of the woodland and is the chief source 
of fence posts and poles. 
Type 25: Tamarack 

Tamarack occurs in muck swamps with little or 
no drainage, associated with white cedar and less commonly 
with red maple, black ash and aspen, The trees are small and 
have grown since the near-extinction of the species in the 
early part of the century. No extensive areas existed in 
the past and today it occurs on 197 acres, mostly in Dorchester 
North, Nissouri East and Zorra West Townships. 
Type 26: Black Ash - White Elm - Red Maple 

This type occupies moist to wet soils in swamps, 
gullies and small depressions, Its associates are balsam 
poplar, yellow birch, with sometimes white pine, tamarack, 
white cedar, basswood and bur oak. it comprises almost 4 per 
cent of the woodland, 
TWpeNEo 7 wears Oak 

This is a very uncommon type in Ontario, the 
associates of which are red oak, white oak or black oak, and 
occurs on loamy slopes with south or south-west exposure. 
Only 82 acres are present on the Thames Watershed. 
Type 47: Black Locust 

Teas species does not occur naturally in 
Ontario but has been planted fairly extensively, largely for 
erosion control purposes, and has escaped from cultivation. 
It grows best on dry sites, especially on limy soils. Four- 
teen acres were mapped on the Thames drainage area, 
Type 49: White Oak - Black Oak - Red Oak 

This type belongs to the Deciduous Forest 


Region and occurs on light soils in the south-west corner of 
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Most of the watershed of the Upper Thames was originally covered with a beech-sugar maple 


forest and this is still the most common type in farm woodlots. 
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xisted on the flat lands in the north end of the 


Very extensive hardwood swamps e 


and to-day white elm and silver maple are found on most of the poorly drained areas where the 


woods have survived. 


ah] 
the watershed. Being at the limit of the region, black oak 
may be absent. Associates are bur oak, shagbark or bitternut 
hickory, white or green ash, sugar maple and, occasionally a 
few black cherry, butternut or large-toothed aspen. Almost 
1,000 acres still exist on the Thames Watershed, 
Type 50: White Oak 

The chief associates in this type are black 

oak and shagbark hickory. It also belongs to the Deciduous 
Forest Region and occurs on light soils, mostly in the south- 
west part of the watershed. There are 286 acres in all, 


Ty di: Red Oak - Basswood - White Ash 


Associated with the type species are red maple, 
yellow birch, aspen, sugar maple, paper birch and beech on 
less well-drained soils, This is a moderately important type 


> 


there being 235 acres in the watershed, 
Type 52: Red Oak 

Red oak may be pure or associated with white 
oak on ridges in park-like stands. The trees are short- 
trunked and flat-topped. About 22 acres occur in the south 
part of the watershed, 
ype 57: Beech - Sugar Maple 

This is regarded as the typical association of 
the climax with red maple, white oak, red oak, hemlock, white 
elm, red elm, basswood, shagbark hickory and black cherry. 
This type was undboutedly very extensive in the Thames Water« 
Shed but, because it occupied the best land, its area has been 
tremendously depleted. However, it still comprises over 22 
per cent of the remaining woodland and is very generally dis- 
tributed. 
Type 58: Beech 

This type also belongs to the Deciduous Forest 
Region and is, theoretically, the ultimate dominant of the 
climax, but it is almost invariably associated with sugar maple. 
Its other associates are red maple, red oak, white ash, white 


elm, red elm and bitternut hickory. Over 800 acres were 
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mapped in the Thames drainage area. A few areas were en- 
countered where the type had originally been 57 and the Sugar 
maple taken out for logs, leaving the inferior beech, 
Type 59: Ash - Hickory 

This type is not listed in the American classi- 
fication but has been introduced because of its frequent occur- 
rence in Southern Ontario, It is usually a residual type 
following cutting and grazing, often of Type 60: silver maple - 
white elm, though it may occur on any poorly drained, cut-over 
area, It is usually composed of a mixture of white, green or 
red ash and shagbark and bitternut hickory with bur oak, cotton- 
wood, blue beech and ironwood as associates, It constitutes 
over 6 per cent of the woodland. 
Type 60: Silver Maple - White Elm 

This is a type of meltwater channels and poorly 
drained soils unsuitable for general farming unless completely 
and adequately underdrained; for this reece, it and the 
Similar white elm Type 60A have survived better than forest 
cover types on better drained land. Associated species are 
red maple, slippery elm, cottonwood, white, red and green ash, 
bur oak and bitternut hickory. This type represents 20 per 
cent of the woodland of the watershed and is the second most 
abundant type in the Thames drainage area, 
Type 60A: White Elm 

Type 60A is very similar to the silver maple - 
white elm Type 60, but is found on drier sites as well as 
Swamps and swales and its associated species are the same. 
It is not listed in thé American classification but has been 
introduced here because of its frequent occurrence in Southern 
Ontario, It comprises over 124 per cent of the woodland, so 
that these two types together make up over 32 per cent of the 
total woods in the watershed. 
Type 61: Cottonwood 

This type is not common, The species is 


usually mixed in the two preceding types, but small, almost 
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pure stands do occur which will give way to the other types as 
the succession develops, Thirty-eight acres were mapped, 
Type 88: Willow 
Several species are included in this type but 
the commonest is black willow, It occurs on wet Sites, often 
on the margins of kettles, and includes 675 acres on the Thames 


Watershed, 


The large map shows the distribution of all 
types throughout the watershed and from it the following ob- 
servations may be made: 

(a) Elm swamp types which covered extensive areas have 
survived pretty well throughout the watershed on 
level land and in the glacial meltwater channels, 

(b) Cedar and tamarack Swamps which were scattered along 
the valleys of streams have been severely overcut 
and pastured, but fairly extensive areas still exist. 

(c) Sugar maple types are still the most abundant and 
are found generally throughout the watershed, 

(a) "he chief pioneer type following cutting and pastur- 
ing is aspen Type 4, which.covers light soils on the 
moraines and muck and peat areas which have been 
frequently burned over, 

(d) The forest types of the Deciduous Forest Region may 
still be seen in the south-west portion of the 


watershed, 


oie Present Conditions 

The results of the forest surveys are summarized 
in the accompanying table, 

Woodland within the watershed comprises 57,025 
acres, which is 6.7 per cent of the total area of 847,949 acres. 
The total number of woodlots examined was 7,279 which includes 
many areas which are considered by their owners as constituting 
a Single woodlot but which, because of the difference in types 


and age classes of certain sections, had to be considered in 
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Eh ds : a 
the field as separate units, Conversely, where property 
boundaries were not marked, woodland extending across two or 
more properties was sometimes considered as a unit because the 
type and age class remained constant throughout. 

The conifers occurring in the watershed are 
white pine, hemlock, white cedar, tamarack and black spruce. 
Red pine occurred in the original forest but no trees were 
found in the natural state at the time the survey was made. 
White pine is fairly generally scattered throughout the moraine 
areas, especially in the south-east, Hemlock is found mixed 
with hardwoods and white cedar and tamarack are present in 
the small swamps. Black spruce is very rare, but was found 
in one small muskeg, an island of Boreal vegetation, near the 
London Sanitarium. Conversely there is an outlier of the 
Deciduous Forest near Lakeside whére chestnut grew in consider- 
able abundance before its decimation by the Chinese Chestnut 
Blight. There is no doubt that Santer formed a larger part 
of the woodland than they do today, but their numbers have been 
diminished because of the desirability of the lumber they fur- 
nish, and recurrent fires have destroyed them while more fire- 
resistant species such as oak have survived. The situation 
at the present time is that of the 97,025 acres of woodland, 

93 per cent is classified as pure hardwoods, 4 per cent as 
mixed waods and 3 per cent as pure conifers. In the 93 per 
cent classified as hardwoods 5 per cent is over 18 inches in 
diameter at breast height, 36 per cent is 10 to 18 inches, 

Joe perncen, 1s Uto 10 inches and 16 per cent is young growth 
under 4 inches in diameter at breast height. 

In the mixed wood classes, comprising 4 per 
cent of the woodland, 1 per cent is 10 inches to 18 inches in 
diameter at breast height, 3 per cent is 4 inches to 10 inches, 
while less than 1 per cent is young growth under 4 inches, 

In the coniferous woods 2 per cent is second growth, 4 to 10 
inches at breast height, and less than 1 per cent is young 


growth under 4 inches, 
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White elm and silver maple occur on poorly drained soil which is frequently heavy clay. 
Cattle not only destroy the young growth and forest floor but puddle and compact the soil. 


Before regeneration can be obtained here, it will be necessary to cultivate the soil well in May 


before the trees seed in June. The trees have become “stag-headed™ from the compaction of 


the soil. 


—29. 

For the whole area the percentage of uneven- 
aged stands is somewhat more than the even-aged, the figures 
being 53 per cent of the former and 1,7 per cent of the latter, 

Grazing in farm woodlots is still fairly general, 
the percentage of grazed woodland being 50 per cent for the 
whole watershed, The percentage of grazed woodlots is low 
as compared with other watersheds, Grazing, as is well known, 
is detrimental to the proper development of any woodland area, 
The number of cattle and the size of the woodlot have a direct 
relationship to the damage which is done, For example, a 
large woodlot is not as seriously affected by a few head of 
cattle as a small one, but on most farms the woodlot is small 
and is seriously damaged by large herds, Grazing in a wood- 
lot destroys young growth, open areas appear and become covered 
with grass, which means that the maintenance of the forest 
floor, which is so important to the health of the stand, is 
interfered with and there is less likelihood of a renewing of 
the stand by reseeding from old trees, These in turn become 
Stag-headed and are easily preyed upon by fungus and disease. 

Fire is a factor menacing woodlands in the 
Swamp areas, It is not necessary to burn a tree to Kets ta 
merely raising the temperature of the growing layer inside the 
bark to 150 degrees Fahrenheit will do the job, and this is 
frequently what happens. 

Due to the custom of grazing in the woodlots 
eats etartie have become open and require some planting. Of 
the areas examined 38 per cent are devoid of natural regenera- 
tion and 57 per cent require some planting to bring them back 
to fully stocked stands. Cutting in woodlots and clean-cut- 
ting of whole areas has been carried on persistently in the 
past, but since all the counties of the watershed now have 
diameter limits this practice has now ceased, 

To sum up, 95 per cent of the woods are second 


growth with a mixture of large trees in many areas, and of 
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these 16 per cent are young growth, the former ranging from 
30 to 50 feet in height. The woodlots containing the 
largest trees are composed of old hardwoods, elm and soft 
maple in the swamp areas and sugar maple, beech and bass-~ 


wood an dry sites. 


TOTAL 


849,949 acres 
(100%) 


OPEN 


771,776 acres 
(90.8%) 


WOODLAND 


57,025 acres 
(6.7%) 


SCRUB 


20,867 acres 
(2.5%) 


BOG 


281 acres 
(0.0%) 


LAND CLASSIFICATION — TOTAL WATERSHED 


CHAPTER 4 
CONS@RVATION MEASURES IN PROGRESS 


When one speaks of plantable land, the first 
thought of most people is of light, sand land, usually of 
the "blow sand" type which is the easiest and most economically 
feasible land to reforest. Most of the reforestation in 
Ontario to date has been on this type of soil, little of which 
exists in the Upper Thames Watershed. The absence of sand 
land and the lack of knowledge concerning the proper methods 
of planting hardwoods account for the very small amount of 
reforestation which has been done within the watershed, 

Since there are few sand lands in the area, 
wind erosion is not a problem; similarly, because of. the 
generally level topography, spectacular gully erosion does 
not exist, although sheet erosion and some gullying occur on 
the steeper slopes. 

For forestry purposes the Department of Lands 
and Forests has divided Southern Ontario into Forest Districts 
which are subdivided into zones. Each zone has its Zone 
Forester and assistants, whose duty it is to give advice and 
assistance to private individuals and municipalities on the 
heme gement of their woodlands and the establishment of plan- 
tations, The office covering the zone in which Middlesex lies 
is located in Chatham and the office for Oxford and Perth 
Counties is in Stratford. 

The nearest forest tree nursery to the Upper 
Thames Watershed is that at St. Williams in Norfolk County, 
which was established in 1908 and has served as the largest 
production and distribution centre for trees ever since, Today, 
43 years later, the Norfolk Provincial Forest Station of 
3,800 acres presents a magnificent young forest of pines and 
other species, This station also maintains a small sawmill, 
in which thinnings from improvement cuttings are being 


manufactured into materials for local use. Thousands of 
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Pree 
visitors go to this beauty spot and a small park is provided 
for their accommodation, Many officials of municipal and 
other organizations from all parts of the Province have 
visited this station and returned convinced that all the waste 
areas of the Province should be reforested and so made useful 


and beautiful. 


aes Private Planting 

Reforestation, combined with the protection 
of natural woodlots, is essential if farmers are to have 
sufficient woodland to supply the local community with fuel- 
wood, fence posts and poles, and to have a few saw-logs for 
Sale which will provide a cash crop at times when the prices 
of other farm products are depressed, Reforestation of 
certain areas will not only mean that the land will be pro- 
ducing a crop where little or nothing of value is growing now, 
but it will also provide adequate protection for the soil and 
will retard run-off of water from melting snow and rain, thus 
making for a more even stream flow throughout the year. In 
addition to this, the greatest advantage will be that it 
will retain the many wood-using industries within the water- 
shed, where the employment. they provide will benefit all the 
members of the river valley community. 

The free distribution of trees for planting 
was first begun in Ontario in 1905, and the following year 
a Statute was passed which permitted a township council to 
exempt a part of the woodland of a farm from taxation; it 
provided that exemption be extended to any part of a farm 
used for forestry purposes or being 'Woodlands'; provided that 
such exemption shall not be greater than one acre in ten 
acres of such farm and not more than twenty acres held under 
a single ownership. 

"tWoodlandst for the purpose of this 

paragraph shall mean lands having not less than 
four hundred trees per acre of all sizes, or three 


hundred trees, measuring over two inches in diameter 
or two hundred, measuring over five inches in 
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This is a private plantation of Scotch pine on light soil. 


Plantations are not numerous on the watershed and extensive areas suitable for planting are 


few but a great many small areas exist of a few acres in extent which should be planted by 


private owners. 
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~53- 
diameter (all such measurements to be taken at four 
and one-half feet from the ground) of one or more of 
the following kinds: White or Norway Pine, White or 
Norway Spruce, hemlock,tamarack, oak, ash elm, hickory, 
basswood, tulip (White wood); black cherry, walnut, 
butternut, chestnut, hard maple, soft maple, cedar, 
Sycamore, beech, black locust, or catalpa, or any 
other variety which may be designated by Order-in- 
Council, and which said lands have been set apart 
by the owner with the object chiefly, but not necessarily 
solely, of fostering the growth of the trees thereon 
and which are not used for eee livestock," - 
Ree a loo0, Cech. Ss, 5 (18) 

In 1927 the exemption of taxation on wood- 
land was made compulsory if applied for, and is interpreted 
as meaning planted as well as natural trees. 

In 1938 The Assessment Act was amended to 
prevent the assessment being raised on land after it had 
been reforested and now reads as follows: 

"Land which has been planted for forestation 
or reforestation purposes shall not be assessed at 
a greater value by reason only of such planting,” - 
Phewassessment Act, RiS.0. 1950, c. 24, s. 33 (12) 

Both these Acts were designed to facilitate 
the planting of trees on private land and should be taken 
advantage of by citizens anxious to improve woodland 
conditions on their own property and at the same time benefit 
the whole community of the river valley. 

Within the Thames Watershed Geng are icy 
private plantations, most of which are small, namely two to 
twenty acres in area. The largest are those of Dr. R.S. 
Murray in Downie Township which cover 120 acres. 

The accompanying table shows the total numbers 
of trees distributed for planting on private land in the 
counties lying partly within the Thames Watershed since the 
Provincial Government first began to distribute trees for 
this purpose in 1905. The total number of trees is given as 
6,093,000, but it is impossible to estimate how many were 
actually planted within the watershed. However, on the basis 
of an area an estimate of 3 million might be made, 


The total acreage of private plantations of 


over one acre in extent existing today is 1,034 which would 
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1913-1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
95 
1934 
1935 
1936 


TOTAL 


TREES DISTRIBUTED FOR PLANTING 
DEPARTMENT OF LANDS AND FORESTS FIGURES 


PRIVATE PLANTING 


106, 633 690,914 


31,173 


734— 
require 1,250,000 trees spaced 6 feet apart. If we take 
into consideration the fact that large numbers of the trees 
would be used for replacing losses on established plantations, 
for planting open areas in woodlots and for the establishment 
of shelterbelts and windbreaks, it is apparent that large 
numbers have been lost through various causes, chief among 
which are lack of protection from cattle, planting on soils 
unsuited to the species used and to lack of care of young 
plantations to eliminate competition from weeds and damage 
by mice. This loss is now being greatly reduced by a much 
closer examination of applications for trees and inspection 


of planting sites by the Zone Foresters. 


he County Forests 
The County of Hastings was the first in the 


Province to interest itself in reforestation and as Tang ago 
as 1911 appointed a reforestation committee which was instru- 
mental in having the Counties Reforestation Act passed which 
has since been incorporated in The Trees Act. The committee 
also recommended! that "The Corporation of the County of 
etree purchase from the municipality of the Townships 

of Elzevir and Grimsthorpe certain lands containing 2,800 
acres, more or less, for $200" as the nucleus of a county 
forest. However, no further action was taken and the act lay 
dormant till 1922 when the present policy of county forests 
was laid down. The work is done under the authority of The 
Trees Act (R.S.0. 1950, c. 399), which provides for the 
purchasing of land and the entering into agreements by the 
county for the management of such lands, No limit as to the 
size of the area is stated, so that some counties have plots 
of a few acres while others have forests of several thousand 
acres. If, however, a county wishes to enter into an agree- 
ment with the Minister of Lands and Forests for the planting 


and management of such county-owned land, it is preferred that 


1. Minutes of the Meeting of the Council of the County of 
Hastings, December §, 1911. 
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aS Bes 
the county purchase not less than 1,000 acres, The agreements 
which are in force at the present time run for a period of 
30 years, during which time the Ontario Government agrees 
to establish the forest and pay the cost of such items as 
fencing, buildings, equipment, labour, maintenance, trees, 
etc. - in short, everything connected with the management 
of the forest, 

At the end of the 30-year period the county 
has the privilege of exercising one of three options: gyro) aie 
to take the forest over from the Government and pay back the 
cost of establishment and maintenance without interest; 
second, to relinquish all claim to the forest whereupon the 
Government will pay to the county the cost of the land, 
without interest; third, the forest may be carried on as a 
joint undertaking by the Province and the county, each sharing 
half of the cost and half the profits. 

It will be seen from the above summary of the 
agreement that all a county stands to lose on such a project 
is the interest for 30 years on the purchase price of the 
land. Also, it should be pointed out that, in drawing up 
such a liberal scheme, it was done purposely to encourage 
the reforestation of land not suited to agriculture. “Again, 
it was not the intention of the Government to have the 
counties stop at a minimum of 1,000 acres, as the overhead 
necessary on an area of this size could very easily be spread 
over an area of five or even ten times the size. As a matter 
of fact this is what happened in some counties where the 
councils have initiated a progressive reforestation policy, 

This Act also provides that municipal councils 
of townships shall have all the powers, privileges and 
authority conferred on councils of counties except that, 
instead of issuing debentures to an amount not exceeding 
$25,000 they shall have power to levy, ty special rate, a 
Sum not exceeding $1,000 in any year, for the purpose of 
providing for the purchase of land for planting and pro- 


tecting the timber thereon, 
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The agreements which have been drawn up 
between the Thames, Humber and Ganaraska Authorities and 
the Ontario Government to establish and manage the Authority 
forests is substantially the same as that made with the 
counties, except that the Government has agreed to pay half 
the cost of the land and the agreement for planting and 
management is to run for approximately fifty years. 

Oxford County now has the largest county 
forest in the Thames area, comprising 515 acres in five 
Separate tracts. These are added to from time to time as 
land becomes available, Middlesex has 240 acres in three 
tracts. Forty acres were originally purchased in 1937 and 
two 100-acre tracts were bought in 1945. 


PUBLICLY OWNED FOREST LAND IN THE THAMES WATERSHED 
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Perth County has, however, made no further 

acquisition to its original purchase of 100 acres in the 
Gads Hill Swamp and all the trees planted in 1945 are now 


dead. This land has recently been sold to the Authority. 


af Upper Thames River Conservation Authority Forest 


Following the recommendations of the preliminary 
report prepared by the Department of Planning and Development 
in 1945, the Authority has acquired 1,951 acres of potential 
forest land, in the Ellice and Gads Hill Swamps and along 
Fish Creek which form the natural water-storage areas of 
some of the streams, Forty-four acres have been reforested 
along Fish Creek and a number of other areas are under con- 
Sideration in the Authority's program of purchase and manage- 


ment of forest land at the headwaters, 


Lis Municipal Forests 


Municipal forests are areas owned and managed 
by municipalities other than counties, 

The three municipal forests in the Thames 
Watershed are: Woodstock 40 acres, St. Marys 10 acres, 
Stratford 8 acres; and the City of London has also done some 
reforestation work in the vicinity of its wells. 

The town of Woodstock derives its water from 
wells near Cedar Creek south of the town. Forty acres in this 
vicinity are owned by the municipality and the planting of 
trees has been carried on periodically since about 1913. Most 
of the trees planted have grown well and the plantation is 
observed by thousands of people every year. It stands as a 
credit to the town and an inspiration to others; at the same 
sane> Liois protecting the water supply and is a potential 
source of lumber, It could, however, be enlarged considerably. 

St. Marys plantation, set out in 1927, is a 
small one, but the survival is good and there is considerable 


: room for expansion on the banks of the tributary of Trout 
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Creek where the present plantation is Situated. The area 
is close to the town and it is readily seen from Highway 
No. 7. 

Stratford's small plot was planted by school 
children on land owned by the City, and could well be extended, 
In addition to this area, close to the city of Stratford 
are a number of kettle ponds, surrounded by slopes which 
undoubtedly help to maintain the level of the water table in 
the surrounding land. If some of these were acquired by the 
City, the slopes around them reforested and the areas made 
into municipal parks, urban and rural citizens alike would 
benefit, (See the Recreation section of this report, ) 

Assistance with regard to the establishment 
of municipal forests and the Supplying of free trees is 
Still the policy of the Department of Lands and Forests, 
Moreover, as provided by The Trees Act, (R.S.0. 1950, c. eee 
it is possible for a township council to enter into an agree- 
ment with private landowners for the reforestation of their 
property, The agreement will prescribe the cutting conditions 
of all trees planted and such conditions will be subject to 
the approval of the Minister of Lands and Forests. 

Provision is also made for exempting such lands 
from taxation and for making arrangements with the Dominion 
and Provincial Ministers of Labour regarding conditions of 
labour and payment of wages in connection with planting and 
conservation of such areas, - The Trees Act. 

Before leaving the subject of municipally 
owned forests and forests which on a large scale would pro- 
vide the local communities with at least a part of their 
livelihood, it would be as well to review what is being done 
along these lines in other places. 

In Nova Scotia there is a community living on 
Hammonds Plains near Halifax, which depends entirely on wood 


taken from small woodlands for its livelihood. In this 
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Bis Bn 
the largest woodlot is not over 400 acres in extent and because 
of the rocky nature of the soil the people are not able to 
augment their incomes by farming, though most families own a 
cow, a pig and some chickens. The wood from the woodlots is 
manufactured into barrels and boxes by more than twenty small 
mills which are largely family-owned and -operated. The people 
are thrifty and industrious; they have comfortable homes, are 
public-spirited and extremely forest-fire conscious, This is 
a community which has developed naturally and yet resembles 
communities based on a forest economy which have been planned 
and established in Europe for a considerable time. 

One of the most recent is the forest of Ae in 
Dumfriesshire, Scotland. It was established by the British 
Forestry Commission in 1927 and covers an area of 10,683 acres 
of which 3,000 acres have been planted, 4,500 acres are 
scheduled for planting in the near future, 250 acres of the 
best land have been set aside for cultivation, and the balance 
of 2,600 acres is unplantable because of its altitude but is 
used for sheep pasture in summer. 

The forest is in charge of a forester who re- 
Sides on the spot and under him there are foremen and gangs of 
workers. In the first year 16 men were employed, just before 
the war 27 full-time employees were engaged, and by 1960 about 
90 men (or one man for each 80 acres) will be needed the year 
round for essential forest work. This does not take into 
account temporary employees who will be required for sawmilling, 
transport and other jobs, It is planned to create a forest 
village for the workers embodying a church, a school, play- 
grounds and sportsfields. The combination of the forest and 
the village dependent on it is something new in Scotland and 
represents an important stage in the resettling of men and 
women in the country. The village is to be the forerunner of 
other similar villages and in many parts existing villages 


will be revitalized by the stimulus of forest wealth. 
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5 Demonstration Plantations 


In 1922 the Provincial Government began the 
policy of assisting municipalities in the establishment of 
small forest plantations for the purpose of demonstrating 
the use of trees on marginal and submarginal land. To meet 
the requirements for such a plot the Government required that 
the area be on a well-travelled road so that as many people as 
possible could see it; that the municipality either purchase 
land or use land which was in its possession, fence it, and 
agree to give the area reasonable protection after planting. 
In return the Government agreed to supply the trees and pay 
the cost of planting and of supervising the work when the 
planting was in progress, In 1932, when Government. funds were 
curtailed, the policy governing these demonstration plots was 
changed, and from that time to the present the Government has 
not paid the cost of planting, although the other conditions 
governing the establishing of these plots have remained the 
same. 

The only demonstration plot in the watershed was 
established by the London hiwanis Club on city waterworks 
property on Highway No. 2, about one mile south of London, 
in 1929, It covered approximately seven and one-half acres 
of land and 11,000 mixed hardwood and spruce seedlings were 
planted. This plantation suffered the fate of many similar 
ones on heavy soil - weed competition was too great for the 
trees to overcome and more than 50 per cent were killed by 
mice girdling the stems. 

the valiuer of ‘such plots; if well cared for, 
in showing landowners what can be accomplished in a very few 


years by planting trees is so great that every township should 


endeavour to establish at least one plot. 


6. Demonstration Woodlots 
Demonstration woodlots are privately owned areas 


_ of woodland on which the owners have agreed to follow pres- 
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cribed methods of woodlot management, outlined by the Depart- 
ment of Lands and Forests, under the Zone Forester and to 
permit access to the area by interested persons, Such 
demonstration woodlots and the influence they exert for the 
proper management of similar areas contribute to the total 
conservation effort in any watershed, 

Twenty-nine demonstration woodlots have been 
established in the Upper Thames Watershed - 5 in Middlesex, 


TY) anpOxtord and 9 in Perth County, 
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In order to encourage the establishment of 
school forests planted and cared for by school children, the 
Ontario Horticultural Association in 1945 organized an annual 
competition. Prizes are offered for the school having the 
best plantation and knowledge of forestry in each forest dis- 
trict. in Southern Ontario and for provincial winners from the 
Winners in the districts, Prizes for these competitions are 
generously provided by the Ontario Conservation and Reforesta- 
tion Association, Mrs, D.W. Boucher of Kingston and Mr. A.J. 
Jackman of Owen Sound. 

| Many schools in the area have entered these 
contests in the past and several schools have taken prizes 
in the district competitions, 

Trees have also been sent out to schools in 
the watershed and have been distributed to children for plant- 
ing on the home farn, and many of these have been used to 
form shelterbelts and windbreaks. The number of trees dis- 


tributed for this purpose is shown in the accompanying table. 


8. Boys and Girls Forestry Clubs 

These clubs are organized by the Ontario 
Department of Agriculture assisted by the Department of Lands 
and Forests and must be sponsored by an organization interest- 


ed in the improvement of woodland and reforestation. 
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Members must be between 12 and 2] years of age 
and each member undertakes a project such as marking a half- 
acre plot of woodland for thinning or reforesting a quarter- 
acre of land, Projects are judged annually on Achievement 
Day and prizes awarded; for this purpose the Department of 
Agriculture furnishes $3.00 per member and the sponsoring 
organization $1.50. Winners may enter the Provincial Inter- 
Forestry Club Competition. 

The Counties of Middlesex and Perth each had 
one Forestry Club in 1950 and Perth came second in the Pro- 


vincial Competition, 
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CHAPTER 5 
FOREST CONSERVATION MEASURES REQUIRED 
eee 


Le Natural Water-Storage Areas and Reforestation Land 

One of the most important conservation measures 
required on the Thames Watershed is the establishment of 
forest areas, to be called the Thames Forest, under the Con- 
servation Authority which will serve to protect the natural 
water-storage areas of the valley. Fifteen such areas have 
been defined, as shown in the accompanying table, with the 
acreages of woodland, willow scrub, hawthorn, open land and 
water in each. The two-page map shows the location of these 
areas and the main tributary streams to which they supply 
water. The names given to these areas are taken from the 
streams they feed or from nearby places. The large folding 
map in the back gives more detail, showing the present tree 
cover, willow scrub, hawthorn and open land within the areas. 
The total acreage recommended for acquisition includes natural 
water-storage areas and reforestation land to the extent of 
18,334 acres of which 7,621 have some form of tree cover, 
2,811 are willow scrub or hawthorn, 7,690 are open land and 
212 acres are water contained in small lakes or bogs. Of the 
18,334 acres 1,951 have been acquired by the Authority and 
100 acres are owned by Middlesex County. 

In selecting the areas which it is felt should 
be set aside as permanent natural water-storage areas, 
adjacent swampland has been included irrespective of its 
present vegetative cover, that is, all soft maple and white 
elm woods,willow and dogwood thickets, bog land and marsh 
areas have been included. In addition, adjacent woodland, 
particularly on slopes and covering springs, has been in- 
Cluded as well as adjacent land in moraines and gravel pits. 
The minimum of land in the better land classes has been in- 
cluded, but in some cases it was impossible to omit them 
entirely when they occupied positions immediately above 


springs or on a small part of a lot which was mostly composed 


‘of a poorer type of soil. 
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NATURAL WATER STORAGE AREAS 


‘Wes 
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Ellice Swamp 


Authority 
Forest. 


North Gads 
Hill Swamp 


South Gads 
Hill Swamp 


Authority 
Forest 


Avon River 


Fish Creek 


Authority 
Forest 


Trout Creek 
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Some of the main tributary streams of the Thames arise in great swamps such as the Ellice 
Swamp which are the natural water storage areas and should be reforested. 


Others arise as springs in pasture fields, here private owners should plant the surrounding 


slopes which are producing only sedge grasses and skunk cabbage. 


| —~45-— 

of the area is impossible, but the poplar - willow stands 
around the margin can be greatly improved, the peat areas 
reforested and the submarginal farmland immediately sur- 
rounding it should be planted. In this way the area would 
also be made to produce a crop of economic value. 

The total area recommended for acquisition here 
is 2,445 acres of which 1,341 are wooded, 493 are open, 530 
are willow scrub and 63 are bog, too wet for trees. The 
Authority has already purchased 1,604 acres of this land but 


there are an additional 900 acres which should be included. 


(2) North Gads Hill Swamp 
This area is a comparatively small one 
draining into Black Creek through a large drain west from 
Highway No. 19. It includes 436 acres of woodland, 74 acres 


of poorly-drained marginal land and 17 acres of willow scrub. 


(3) South Gads Hill Swamp 
This swamp is one of the main sources of 
water for the Avon River. The stream which it feeds flows in 
the large drain beside Highway No. 19 and enters the Avon at 
the eastern outskirts of Stratford. The wooded area of the 


Swamp encloses some vigorous springs and at least one pool 


where inflowing water apparently enters the ground, as there 
is no visible surface outlet. The area embraces 1,115 acres, 
722 of which are wooded, 210 are open land which is largely 
sub-marginal pasture and 183 are willow scrub. The area 

has been mostly cut over though there are some stands of 
larger trees, chiefly white elm, silver maple and white cedar, 
particularly in the north end of Lot 36. The Authority has 
recently taken over the 101 acres of land here which the 
County of Perth purchased as the beginning of a county forest 
a few years ago and has beught another hundred acres, making a 


total of 201 acres owned by the Authority. 
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The Avon River above Stratford as it is to-day. 


ae 
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The Avon River as it should be. Stream bank planting will reduce erosion, keep the water 
P P 
cool and make the stream attractive in appearance. 


(4) Avon River 

The name Avon River has been used to designate 
two tracts north of Shakespeare from which two permanent 
streams flowing inte the Avon River arise. The acquisition 
of these by the Authority for the maintenance of permanent 
flow is considered to be of primary importance. The more 
westerly of these streams rises as a spring in-Lotg30)-Con. 
VI, of Easthope North Township, and the easterly stream also 
rises as a spring in Lot 29, Con. V. The easterly one has a 
tributary rising in Lot 25, Con. IV. This last has its source 
in a small swamp on the height of land which supplies both 
this stream and a tributary of the Nith River with water. 
It has already been recommended that the Grand Valley Conser- 
vation Authority acquire the part of this swamp which lies in 
its watershed and its maintenance should be a matter of co- 
Operation between the two Authorities. The two trects con- 
stitute 500 acres with 345 acres of woodland, 144 acres of 


pasture and 11 acres of scrub land, mostly hawthorn. 


(5) Fish Creek 

Fish Creek is the name given to an area of 
about 1,000 acres close to where No. 7 Highway crosses this 
stream. Fish Creek itself flows in a former glacial spillway 
and for about four miles before it enters the North Branch of 
the Thames passes between steep banks which have been heavily 
grazed. The soil is gravelly in many parts, a number of 
arate Par pits are present and many acres are completely 
overmm. with hawthorn. A long stretch of this valley is 
visible in both directions from Highway No. 7 and it would 
make an excellent demonstration forest; therefore, its 
acquisition by the Authority is recommended. It contains 968 
acres, 75 of which are wooded, 603 open land and 290 are 
hawthorn scrub. The Authority recently purchased 180 acres 
here, 124 of which were subsequently sold, leaving a balance 


of 56 acres. 
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(6) Trout Creek 

As most of the land in this area lies along 
Trout Creek the name of the stream has been used for the area, 
Trout Creek rises in the Zorra Swamp which also gives rise to 
the Main Branch of the Thames west of Tavistock. Most of this 
swamp lies in Lot 36 across the north end of the Townships of 
East and West Zorra. This lot is narrow all “the way and fone 
prises only about 120 acres in each concession; it is almost 
unoccupied and in most cases serves as an adjunct to farms 
in Lot 25, so that its acquisition should be a relatively easy 
matter, In addition to the swamp itself, certain rough land 
and steep slopes, mostly further down stream, have been in- 
cluded and their control by the Authority is considered vital 
to the maintenance of flow in these two streams. The whole 
area contains 2,721 acres with 517 acres of woodland, 1,682 


acres of open land and 522 acres of scrub land, most.y willow. 


(7) The Moraine 


The moraine runs in a south-westerly direction 
from near Harrington West to the Cobble Hills and the word 
moraine has been used as the name for this area. The country 
is rough with steep hills; gravelly and sandy areas are 
separated by stretches of better farmland. The poorer tracts 
have been included in the area recommended for acquisition 
and in Some cases are separated from each other as shown on 
the map. The moraine gives rise to many tributary streams 
in the form of springs and as much of it as is feasible 
should be under the Authority's control. Altogether there 
are 3,060 acres of which 776 are woodland, 1,824 are open 
land, mostly pasture, 435 acres are scrub and 7 acres bog 


or lake. 


(8) Golspie Swamp 
The Golspie Swamp covers an area of 900 acres, 
463 acres of which are woodland, 286 are open land and 151 


acres willow scrub. It lies directly west of Woodstock and 
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though it feeds a comparatively small stream which enters 
the South Branch of the Thames a little further down stream 


it is an important natural water-storage area, 


(9) Blandford 
The Blandford area is directly east of Woodstock 

in the Township of Blandford and is made up of imperfectly 
drained sand near the height of land which contains several 
small kettles. The land is submarginal due to poor drainage 
and though the growing of tobacco has been attempted on 
adjacent land it is at the northern limit of tobacco growing 
in this region and does not appear to be too successful. The 
land would be more easily reforested than any other in the 
Thames Watershed. It includes 1,940 acres with 808 acres of 
woodland, 860 acres of open land, 223 acres of willow scrub 


and 49 acres of water in the form of lakes and bog. 


(10) Komoka Swamp 

The Komoka Swamp is another swamp lying on 
the height of land. It is the source of a stream flowing 
north into the Sydenham River, and Crow Creek which drains 
into the Thames. This has been largely cut over and is now 
see for the most part, with scrub willow and aspen. In 
1943 a cyclone blew down many trees, leaving a dense tangle 
in some parts. The tree species include elm, soft maple, 
white pine, white cedar and aspen, with red oak on the sandy 
land to the south, and white oak on the clay to the north. 
This has been a most important natural water-storage area and 
was for years a favourite haunt of naturalists, particularly 
ornithologists, in the London area before draining and 
clearing changed the habitat. Some tobacco growing and small 
market garden development are being attempted on adjacent 
land but most of the open land is suitable only for 
reforestation, The area includes 663 acres of which 227 are 


wooded, 262 are open land and 174 acres are willow scrub. 
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(11) North Dorchester Swamp 
This is a swamp lying north of the Thames 
River which furnishes water to a small stream entering the 
Thames about three miles east of Dorchester Station. It 
contains 399 acres of woodland, 380 acres of Open land and 


35 acres of willow scrub. 


(12) South Dorchester Swamp 

Though this swamp is drained by a very short 
stream named Dorchester Creek it is the second largest water- 
storage area in the watershed and contains a greater number 
of tree species than the Ellice Swamp which exceeds it in 
area. It lies among the hills of the southern till moraine 
and is fed by numerous springs which rise on their slopes. 
The cover is mostly mixed woods, though areas of soft maple 
and white elm do occur. The County of Middlesex acquired 
the south half of Lot 13, Con. 1, of Dorchester North Town- 
ship as the nucleus of a county forest in this area in 1945. 

Included in the area are 1,253 acres with 890 
acres wooded, 294 open land, 68 acres of scrub and 1 acre 


of water. 


(13) Foster, Beattie and Dingman Lakes 

These lakes or ponds are the headwaters of 
Dingman's Creek which drains approximately 100 square miles 
south of the city of London. The preservation of forest 
cover on the land surrounding them is considered to be 
essential to the maintenance of good flow. These tracts, 
recommended for acquisition, contain 479 acres with 146 acres 
of woodland, 238 acres of open land, 28 acres of willow scrub 


and 67 acres of bog and lake. 


(14) Ingersoll Swamp 


This is a small swamp containing many small 
springs which supply the reservoir from which the town of 


Ingersoll derives its water. This swamp should definitely 
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TOTAL 


37,500 acres 
(100%) 


OPEN 


19,692 acres 
(52.5%) 


WOODLAND 


11,797 acres 
(31.4%) 


SCRUB 


5,730 acres 
(15.3%) 


BOG 


281 acres 
(0.8%) 


LAND CLASSIFICATION — AUTHORITY FOREST 


INCLUDING LAND ALREADY ACQUIRED 


-50— 
be under public control to assure the maintenance of supply 
and purity of the water. It embraces e4yl acres, 112 acres 
of which are wooded, 91 acres are Open land and 38 acresare 


Willow scrub. 


(15) Cedar Creek Swamp 

This area comprises 608 acres in all with 
264 acres of woodland, 249 acres of open land, 88 acres of 
willow scrub and a pond of seven acres. It is one of the 
main sources of water for Cedar Creek and a number of very 
strong springs arise here. It includes 40 acres of swamp 
land which were acquired by the City of Woodstock in 1910 
to protect its water supply which is piped from here, 
Considerable reforestation has been done on the land adjoining 
the swamp and, as the property is situated on the highway, it 
serves the triple role of conserving water, beautifying the 
landscape and as a demonstration plantation. The area re- 
commended would take in the whole swemp, the mill pond on 
Cedar Creek, some of the surrounding dry land from which the 
springs flow and the naturel storage basin for the waters of 
the creek, 

Restoration of the forest cover to the land in 
all these areas would not only serve to protect them, slowing 
down run-off from the slopes and holding water in the natural 
water-storage areas of the swamps, but it would greatly im- 
prove the economy of the whole region by growing timber on 
land which is otherwise largely unproductive, thus providing 


work for the local people. 


i Other Forest Tracts 

In addition to the fifteen major source areas 
there is a large number of small isolated tracts similar to 
those constituting the Oxford County Forest where the land is 
submarginal. These could and should be taken up as they be- 
come available and included as parts of either the Authority 


or county forests. They are shown on the Forestry map dis- 
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tributed throughout the watershed. Many embrace no more than 
100 acres but in the aggregate make up a considerable acreage 
of potential woodland which should materially improve water 
relationships in the watershed. These tracts total 18,906 
acres in area with 4,139 acres of woodland, 11,921 acres of 


open land, 2,779 acres of scrub and 67 acres of marsh. 


3. Scrub Land 

The total area of scrub land on the Upper 
Thames Watershed is 20,876 acres of which 12,575 acres are 
dry scrub and 8,292 are wet scrub. In other words one acre 
in every forty is scrub land and absolutely non-productive. 
This is in the centre of the most highly productive agricul- 
tural area of Southern Ontario. 

Scrub land has been placed in two categories: 
dry~sited scrub which includes such species as hawthorn, apple, 
sumach and witch hazel, and wet-sited scrub - willow, dogwood 
and alder. Dry-sited scrub land is usually lend which has 
been overgrazed and neglected for many years. The soil may 
be unsuited to agriculture because of poor quality, excessive 
steepness or inaccessibility. On the other hand it may be 
fairly good farmland which the owner has nct been able or 
willing to maintain in good pasture so that shrubs whose seeds 
are spread by birds and which are unpalatable to cattle have 
taken over the area. 

Wet-sited scrub land is land with imperfect 
drainage, often bordering swamps. The bush has been cleared 
from it but the subsequent pasture has been so poor that 
shrubs such as willow and dogwood, which require a damp site, 
have invaded the area. 

Frequently scrub areas of these two types are 
only suitable for trees. They should be reforested and the 
acquisition of some of them by the Authority has been re- 
commended. The wet-site areas present a problem in planting, 


and research should be undertaken to determine the best 
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In the Upper Thames Watershed two and a half per cent of the area or one acre in every 
forty is covered with scrub growth. 


In a very few years these become “jungles” where not even trees can secure a foothold. The 


owner must decide whether he is prepared to clear the area or kill the scrub and plant trees to 
smother it. 


=52— 
method of handling them. There appears to be a natural 
succession from neglected pasture land, through willow scrub, 
trembiing aspen, white elm and black ash to the climax types 
of silver maple - white elm or black ash - white elm = red 
maple, and every effort should be made to determine the best 
method of speeding up this succession, 

In addition to the larger areas there are 
innumerable smaller areas forming parts of farms which will 
always be in private hands. The aggregate effect of this on 
stream flow is very considerable. The scrub areas of this 
type are shown on the forest map and the moraines and glacio- 
fluvial material are defined on the soil maps. These should 
be planted with trees to form part of the farm woodlots where 
they occur. Many of them should be placed under a reforest- 
ation and controlled woodlot scheme by agreement with the 
Authority, especially where they cover the sources of streams. 
Under this scheme the owner would get considerable help from 
the Authority in the establishment and maintenance of the 
woods, but would not be permitted to cut them indiscriminately. 


(See Controlled Woodlot Management ) 


Le Controlled Woodlot Management 


Before the necessary conservation measures on 
that part of the watershed exclusive of the proposed Thames 
Forest can be properly co-ordinated, some system of controlled 
Cutting of privately owned woodlots must be established. The 
reason for this is that the average owner does not take a 
broad view of the value of forest cover and is not interested 
to any great extent in what may happen to land or stream flow 
off his property. The resuit is that throughout the water- 
shed there is a systematic cutting of woodlots for the 
purposes of lumber and firewood. The type of cutting has 
been in progress for many years, and the portable sawmill 

i has done a great deal of damage in removing, particularly, 


young, thrifty trees. The system of selling acre or half-acre 
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blocks of timber for fuelwood is also another vicious practice, 
for the reason that when a purchaser buys such a block, in 
nearly every case he clean~cuts every tree which can be usec, 
down to the minimum diameter limit. Some system of regulating 
Cutting would correct this situation and certainly the areas 
which are connected in any way with the headwaters of streams, 
or the feeding of Springs, should be controlled to the extent 
that they cannot be clean-cut. 

Where conditions warrant, cutting would be 
continued, but should be controlled by agreement with the 
Authority and only such trees as are marked by a competent 
person should be cut, Provision should be made for re- 
stocking, where necessary, the intention being to interfere 
as little as possible with the economy of farm property where 
the supply of wood is concerned. County by-laws restricting 
cutting passed under fhe Trees Act do not prevent an owner 
from clear-cutting any area if the wood is for his own use. 

For many years now conservationists have 
advocated controlled cutting of woodlots. In some sections, 
particularly in tobacco-growing counties such as Norfolk 
County, the destruction of woodlots for the curing of tobacco 
has tecome alarming. It is admitted that the question re- 
quires delicate handling, but where the good of the whole 
community is envisaged some middle road of agreement could 
bec arrived at. Furthermore, the distribution of free trees 
by the government for conservation purposes is sometimes 
criticized, and rightly so, where on one farm the owner 
plants an area with seedlings and in the same year his 
neighbour clean-cuts a woodlot which perhaps protects the 
headwaters of a stream. In fact, so distorted is the relative 
value of plantations versus established woodlots in the minds 
of some people that there are examples on record where 
municipalities have purchased land for reforestation and 


have allowed the owner to cut the timber before giving title. 
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It is admitted, of course, that there are 
extenuating circumstances when a farmer mav consider it 
necessary to raise money by selling timber. This in itself 
is not so serious if the cutting is done in such a way that 
the benefits of the forest are retained, Young forests, as 
well as old, prctect the soil and have wageemees etme values 

The basis on which a regulation of this kind 
should be carried out is a consideration of the woodlot 
concerned. To make a blanket ruling that all woodlots on the 
Thames should not be cut, or should come under one type of 
control measure, would not work to the best advantage of the 
community and certainly would not be in the interests of good 


forestry. 


Some woodlots have reached the stage at which 
they are worn out and if the land is good should be cleared 
off and cropped. Others may be composed of a high percentage 
of worthless species and have no relation to water regulation 
in the countryside, and likewise could be disposed of to 
advantage. But where the woodland has a direct bearing on 
water regulation, erosion, retarding of the wind and similar 
benefits, the desire of the individual should be sacrificed 
for the good of the community. The whole question, therefore, 
resolves itself into an examination of each woodlot by a 
competent person, and the prescribing of a program of manage- 


ment to suit each case. 


5s Fencing Woodlots From Cattle 


The most progressive forestry action taken in 
Southern Ontario innresant years was taken by the County of 
Halton in 1948 when the County Council passed a by-law to 


aid farmers in fencing their woodlots from livestock. 


The by~law states that the County of Halton 
will grant a sum equal to the prevailing cost price of 
ae cerenn fence wire with a single barb (not the cost of posts 
or labour) to a woodlot owner who will erect such a fence on 
one or more sides of his woodlot in order to completely 


enclose the woodlot, thus fostering forest growth by keeping 
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This beech-sugar maple woodlot is heavily grazed and all regeneration a 


covering of the forest floor has been destroyed. 


s well as the natural 


Vatural regeneration can be secured by fencing the area from cattle and breaking the sod 
cover by discing in the fall before the trees seed. 


COUNTY BY-Lalvs RESTRICTING THE ¢ 


County 


BRANT 
BRucE 122 
DUFFERIN ° 
pura’ * 
ELGIN ° 


GREY * (except 
Keppel Tp.) 


HALDIMAND 2>6 
HAL TON 

HURON 

LAMBTON 
LEEDS/GRENVILLE 7 
MIDDLESEX 
NORFOLK 
OXFORD 

PERTH 
WATERLOO 
WELLINGTON 
WENTWORTH 
YORK 
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UTTING OF TREES 
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breast high or 4 feet above ground. 


- Limits apply only in the south half of Bruce County. 
- Bruce, Grey and Haldimand also have an 8-inch limit 
for poplar and birch. 
- Dufferin has a 10-inch limit on basswood. 
- Durham also has a 5-inch limit for birch, black locust, 
black ash, soft maple, tamarack and willow. 


Elgin has a 5-inch limit for black locust. 


» Haldimand also has the following: 
cherry, 10-inch limit on birch, 12-inch on basswood, 
chestnut, coffee, cucumber, gum, hackberry, sycamore, 
hemlock and tulip. 

- Leeds and Grenville have imposed no limit and the by- 
law is almost worthless from a forestry point of 


view. 


8-inch limit on 


York has no limit on poplar, Manitoba maple, black 


locust, tamarack, white birch and willow. 
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livestock out. The woodlot must be of a size not less than 
two acres and livestock must be excluded for a minimum period 
of ten years. 

Such action by the County Council is of 
infinitely more value than the planting of many millions of 
trees artificially. Every county should pass such a by-law 
and it is recommended that the Conservation Authority adopt 


a similar scheme. 


a Diameter Limits 
The basic method of control usually advocated 
is cutting to a diameter limit; that is, that all trees 
below a certain diameter - for example, ten inches - should 
not be cut. Such a regulation may or may not be good forestry. 
In most cases it would not be because there would be much 
worthless material below this diameter limit, such as poplar, 
thorn, willow and other species, which should be taken out. 
At the same time there would be certain large trees above the 
diameter limit which should be left for the benefit of the 
forest, as well as trees suitable for reseeding the area. 
The diameter limit should not be a fixed rule but simply a 
guiding principle; a sort of yardstick on which the landowner 
can base his calculations. In an area the size of the Thames 
Watershed a program of individual woodlot examination should 
not be too heavy a burden on the Conservation Authority. 
Nineteen counties, including the three covering 
the Upper Thames Watershed, have passed by-laws under ‘he 
Trees Act (R.S.0. 1950 c. 399) which empowers a county 
council to pass Ma is restricting and regulating the cutting 
of trees. In each case the by-law has fixed minimum diameter 
limits below which trees may not be cut except in special 
circumstances. The object of this is to prevent the cutting 
of trees at the time when they are putting on their greatest 
diameter growth. These limits are usually 5 or 6 inches for 


white cedar, red cedar and black locust and range from 10 
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Clear cutting of woodlots as practised in the past created non-productive weed patches. 


Similar areas cut under the diameter limit by-laws of the counties soon regenerate themselves 
if cattle are excluded. 


——r 
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inches to 16 inches in the various counties for all other 
species, The limits which have been set are actually far 
too low for the final Crop trees as most trees are maxing 
their maximum diameter growth after they reach 18 inches in 
diameter, but it is an elementary step in the right direction. 
avery county should have restrictions cof this type and it is 
recommended that similar powers be extended to Conservation 


Authorities as a means of protecting existing woodland on 


their watersheds. 


ie Forest Fire Protection. in Southern Ontario 

The task of protecting woodlands from fire 
in Southern Ontario presents a very different problem, or 
rather series of problems, from those of Northern Ontario, 
and consequently must be handled in a somewhat different 
manner. Though fire is a serious question on the Thame 
Watershed only in certain areas such ae the Ellice Swamp, 


it is a question to which some attention should be given, 

Northern Ontario is predominantly forest land, 
the population is sparse, parties travelling through the 
forested areas are fairly readily accounted for by means of 
a permit system during the fire season, and watch is main- 
eae for fire by means of look-out towers and air patrol. 

In Southern Ontario scuth of the Laurentian 
Shield the land is normally potential agricultural land with 
the woodland surviving in isolated patches as farm woodlots 
or in larger more or less continuous blocks of Swamp or sand 
up to ten thousand acres in extent. The population is, 
relatively speaking, fairly dense, no part of any woodland 
is more than two miles from the nearest human habitation and 
most roads are travelled by a comparatively large number of 
people. 

In spite of the publicity given to the damage 
caused by fire the averaze person does not realize how serious 


this is. Though he may know that young growth and small trees 
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are burned by surface fires he does not realize the extent of 
the less obvious damage such as the destruction of humus which 
itself preserves the condition and water-retaining capacity 
of the soil. When the humus and ground cover are destroyed 
the sun and dry winds remove the moisture required for tree 
growth and plant nutrients are destroyed. The heat of the 
fire also injures the growing tissue inside the bark of 

older trees which are not actually burned, exposing the wood 
to attack by insects and fungi. Even though through time 

the wounds may be completely healed, the damage shows up as 
defects when the tree is cut for lumber. 

Many farmers in Southern Ontario are so conm- 
pletely unaware of, or indifferent to, the damaging effects 
of fire that they deliberately set fire in peat land to burn 
off the peat, starting fires which it is next to impossible 
to extinguish. Such fires burn for months, even under the 
snow, destroying many acres of woodland every year, not only 
on the land of the person setting the fire but frequently 
spreading over land adjacent to it. 

The, first. step. an. fire. control is. fine pre- 
vention, and the best assurance of preventien is an enlighten- 
ed public opinion which will make every member of the rural 
community conscious of the seriousness of fire damage and of 
his duty as a citizen to do all he can to prevent it. The 
farmer can prevent most fires in farm woodlots if he exercises 
the same care that he does around his home and buildings. 

Experience in the United States has shown that 
the most effective fire protective systems in rural districts 
are those set up under a state organization with local wardens 
appointed by the state forester on the recommendation of the 


1 councils. In the rural parts of the state of 


local town 
Maine each town appoints its own fire wardens who handle fire 
protection in the town quite independently of o her towns. 


This means there is a lack of co-operation betweei towns, 


wardens receive little practical training, organization is 


1. he “town” in the Eastern United States corresponds 
closely to the township.in Canada. 
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loose, and as wardens hold office at the pleasure of the town 
council there is a serious lack of continuity in administration. 

In New Hampshire and Vermont wardens are 
appointed by the state forester on the recommendation of the 
council and in Vermont they serve until they resign or are 
removed for cause by the state forester, 

Mr, H. H. Chapman, writing in the Journal of 
Forestry, states 1: "Ie is not unreasonable to conclude that 
the ratio of 34 to 1 in damage per acre of woodland between 
these two states (Maine and New Hampshire) is the direct 
consequence of Maine's failure to depart from the ‘fire bucket! 
principle of town organization". 

From the evidence collected in the northern 
states of the United States, where conditions most nearly 
approximate those of rural Southern Ontario, it is apparent 
that the most effective fire protective systems are those 
set up under the following conditions: ~ 

(a) Where the system is organized under the 
direction and control of the state forester 
and the wardens in each town are appointed 
by him on the recommendation of the local 
council, 

(b) Where wardens paid an annual retainer are 
actual residents in the locality. Usually 
they are farmers who have had practical 
instruction in fighting fire. They have 
the power to call out other local residents 
to help in firefighting and maintain a store 
of firefighting tools on their premises. 

(c) Where the warden is assisted in his work by 
all members of the community. That is, his 
address and telephone number are known to 
everyone and fires are reported to him 
immediately. 


ne 


1. Journal of Forestry, Vol. 47, No. 2, 1949. 
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Where designated members of the community 
know that they are Jikely to. be Calded on 
to fight fire and are paid so much per 
hour for the time they are so employed. 
Where every resident is thoroughly fire- 
conscious and realizes that loss of timber 
by fire is a loss to the whole community, 
and considers it his duty to prevent, 
report and fight fire, 


Where fires for burning brush and rubbish 


may be set only after a permit has been 


obtained from the local firewarden. 
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CHAPTER 6 


FOREST INSECTS AND DISEASES 


a Forest Insects 

In any project, such as that proposed for the 
Thames Watershed, careful consideration should be given to 
the prevention of insect cutbreaks and adequate arrangements 
made for the immediate application of control measures when 
these become necessary. While it is not possible to predict 
accurately the course insects nay take under the ever-changing 
conditions of a newly forested area, there are a number of 
fundamental principles Which j.ift applied, will greatly lessen 
their destructiveness. 

It is important to avoid the planting of large 
areas of one kind of tree, otherwise conditions will be ideal 
for an outbreak of abnormal numbers of some insects which 
prefer the food afforded by that particular host. It is 
preferable to plant in blocks, the blocks distributed so that 
trees of one species are Separated by blocks of different tree 
Species. This tends to keep outbreaks localized elahre Me 
natural agencies bring them under control and facilitates direct 
control measures if such become necessary. 

It is important to plant only the species of 
trees suitable to the site anda existing growing conditions. 
Healthy, vigorous trees are certainly more resistant to insect 
attack than weak, struggling ones. 

Over-mature and dead trees should be removed 
from the existing stands as these harbour bark-beetles and 
wood-boring insects which may become excessively abundant and 
attack healthy eeres trees. 

Care should be exercised to prevent ground fires. 
_ Even light ground fires are frequently followed by severe out- 
breaks of a ener and wood=boring insects. 

Woodcutting operations, sawmill sites and wood 
storage yards should be carefully supervised or they may become 


reservoirs of infestations. 
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It is essential that surveys for insect con- 
ditions be made each year so thet any abnormal increase in 
insect populations may be noted and control operations initiated 
before they develop to outbreak proportions. Serious and 
widespread outbreaks are frequently prevented by prompt and 
well-timed spraying operations over a comparatively small area. 
It is therefore necessary that spraying equipment be available 
and that laneways be maintained within the plantations for 
spraying purposes. Outbreaks of an extensive nature can 
generally be brought under effective control by strip spraying. 
In this method, alternate strips of trees in large plantations 
are sprayed, thus reducing the initial infestation and at the 
same time causing the native parasites to concentrate and build 
up in the unsprayed portions. This reduces spraying operations 
and the number of lanes required for the passage of spraying 
equipment. 

Owing to the danger of injury by the white pine 
weevil, white pine should not be planted in pure stands unless 
the stands are very densely stocked in a good site. itt is 
better to grow white pine in mixture with some immune species 
such as the better hardwoods. The protecting species should 
be taller than the white pine, at least in the early years. 

Im conclusion, it should be recognized that 
protection against leaf-feeding insects is very desirable since 
defoliation of a tree weakens it and thus makes it more sus- 
ceptible to attack by bark-beetles and wood-boring insects as 
well as by organisms which do not usually attack healthy trees 
but which will hasten the death of weakenea trees. Leaf- 
feeding insects alone may kill a thrifty, broad-leaved decidu- 
ous tree by completely defoliating it for three years in suc- 
cession. Conifers, however, are usually killed as a result 


of one complete defoliation. 


Be Tree Diseases 
Productive woodlands require protection against 


fire, trespass, grazing animals and rodents, insects and 
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This is a sweet chestnut log near Lakeside. The Chinese chestnut blight wiped out this 
species some years ago and now only fence rails and a few sickly suckers remain. 


Tree diseases may do considerable damage in woods which are not maintained in a sanitary 


condition by the removal of diseased trees. These trees are infected with the poplar canker. 


~ 626 
disease. Protection is a part of forest management, and under 
a policy of sustained yield will be maintained in continuity. 
Good forest management is reflected in the health of the woods 
and, conversely, damage on account of disease is often a sign 
of mismanagement or neglect. In general, an objective of 
maximum yield, with attendant intensive silviculture, is com- 
patible with, and often facilitates, protection and disease 
control. 

For the purpose of discussing their pathology 
and protection, the hardwoods may be considered separately from 
pine in natural stands or plantations. The chief diseases of 
the hardwoods are the various trunk, butt and root rots, and 
chronic stem cankers, which are all endemic and may cause 
serious damage under aggravating conditions. Woodlots on the 
Thames Watershed present very diverse conditions with respect 
to the incidence of these diseases, a circumstance which is 
usually related to their past history. } Thus many containing 
old timber are in need of heavy preliminary salvage and sanita- 
tion cuttings as a result of mismanagement or neglect. Such 
cuttings should precede or be combined with cleanings and im- 
provement cuttings, designed to improve the composition and 
structure of the stands. Having established a sanitary con- 
dition, normal care should maintain it and obviate loss on 
account of decay, - 

The wood rots are commonly thought of as diseases 
of mature and over-mature timber, but experience has shown that 
infection may occur at a very early age. In hardwood sprouts 
the stem may be infected from the parent stump. In older 
trees infection is chiefly through wounds, either of the root 
or trunk, which may be caused by fire, trampling by animals, 
insects, meteorological agencies, or by carelessness or acci- 
dent in felling and cther woods operations. 

Hardwoods are commonly cut selectively and not 
infrequently in clear fellings. Few foresters will approve 
the latter system, which is in-fact often intended as a liqui- 


dation of the property. A system based on yearly selection, 
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or frequent periodic return to conveniently planned subdivisions, 
has obvious advantages for small woods, and is well adapted to 
the control of decay. 

For many reasons “cleanings in the reproduction 
are desirable, especially where the woods have been heavily cut. 
While favouring the valuable Species, those sprouts which, on 
account of decay hazard, are of undesirable Origin should be 
eliminated. Such will comprise sprouts from the larger stumps 
and those from above-ground position. 

In harvest cuttings, which should recur at 
frequent intervals, the permissible volume allotted should in- 
clude trees in which incipient decay is discovered and so far 
as possible those which have become a poor risk through injury 
or other circumstances. , 

White pine is found in young plantations and in 
natural stands, almost pure or mixed with hardwoods. From the 
latter stands it tends to disappear on account of hardwood 
competition, except on sites which are particularly favourable 
for its reproduction, The white pine blister rust, which with 
the well known shoot weevil is a principal enemy of the Species, 
is a factor contributing towards the elimination of seedlings 
and young trees, 

White pine should be encouraged an those sites 
which are naturally suited to its reproduction so that fairly 
compact growth may be secured, thereby facilitating the pro- 
tection problem. It is an important and valuable species in 
Southern Ontario, and its cultivation should be promoted by 


the institution of effective blister rust control facilities. 
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CHAPTER 7 
LAND ACQUISITION 


The problem of land acquisition in any part 
of agricultural Ontario, where practically all the land is 
privately owned, is one which requires careful approach. 

The ownership and use of land, especially for agricultural 
purposes, is considered by most citizens as one of their 

few remaining inalienable rights. However, where the good 

of the whole community is under consideration, such personal 
rights should be, and have been, overruled under the principle 
of eminent domain. Examples of such cases are the building 
of highways, the construction of power lines, and the ac- 
quiring of land for military purposes in the event of a 
national emergency, 

In Southern Ontario compulsion has not been 
exercised to any great extent by the Gonornneat in planning 
proper land use schemes, But who would gainsay the fact 
that the acquiring of poor land on the Upper Thames Watershed 
for conservation purposes constitutes a national emergency, 
and therefore requires a more permanent authority than the 
individual to bring it back to its proper use. 

However, in dealing with land acquisition it 
should not be the desire of any authority to approach the 
problem in a dictatorial manner, It will require careful 
handling, and as a preliminary step in such work the people 
of the area should be acquainted with the purpose of the 
scheme, its ultimate benefits to the community, and by ex- 
planation and demonstration be gradually brought to the 
point where they will be glad to co-operate. 

The only part of the Upper Thames where large- 
scale transfers of property from private ownership to a forest 
authority would have to be made is in those areas which are 
recommended for acquisition because they are natural water- 


Storage areas, 
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Ae 
Ly Methods of Acquiring Land 


There are several ways in which land can be 
acquired and controlled for conservation purposes, and it 
is proposed to enumerate and discuss these briefly in this 
section. 

(a) Transfer by Private Sale 

The most satisfactory method of acquiring 
land is by private sale between the Conservation Authority 
concerned and the landowner, This method has been followed 
by the counties of Ontario in purchasing land for reforesta- 
tion work in building up the system of county forests, which 


totals in round figures 65,000 acres, This method has its 


drawbacks, however, as individuals who have not the community's 


welfare at heart, or for one reason or another have an ex- 
aggerated idea of the value of their property, may block 
the completion of a unified area by refusing to sell. This 
was overcome in the State of New York, which has purchased 
over 450,000 acres of land for reforestation, by refusing 
to buy individual parcels of land unless there was a suffi- 
cient number in a group to make a contiguous block of 500 
acres’: 
(b) Maximum Price per Acre 

Another method which has been used has been 
to fix a maximum price per acre for this class of land, 
beyond which the forest authority is prohibited to go, 
allowance being made for the presence of good fencing and 
buildings on the properties, which in some cases have been 
removed by the vendors and allowed as part payment for the 
land. 

(c) Agreements 

Where owners of property prefer to retain 
their woodlot, or where parts of farms fall within the 
forest area prescribed, and providing the retaining of 
ownership does not jeopardize the complete conservation 


scheme, agreements could be made for the control and 
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management of such areas, 

This method has been adopted by the Dominion 
Forest Service in Nova Scotia, where it has been desirable 
to control wooded areas for experimental and conservation 
schemes, and in this particular case the agreements cover 
a period of twenty years. 

In Ontario there is one example, at least, 
where a municipality leased a part of a farm for reforesta- 
tion work for fifty years, and one United Counties council 
has adopted the plan of taking easements on land for the 
same purpose. 

(d) Control by Existing Legislation 

Under the authority of the Private Forest 
ReservesAct (R.S.0. 1950, Chapter 288), the Minister of 
Lands and Forests, on recommendation to the Lieutenant- 
Governor in Council, may, with the consent of the owner of 
any land covered with forest or suitable for reforestation, 
declare such an area to be a private forest reserve, When 
such an arrangement is made the Minister or his representa- 
tive may reforest such areas, supervise the improving and 
cutting, and prohibit the removal of trees by the owner 
without his consent, and also prohibit the grazing of the 
area by cattle. 

(e) Life Lease 

Many of the farms on the proposed forest, as 
already mentioned, are of low agricultural worth and are 
supporting families at the present time. The problem in 
such cases is not so much the purchase of the property as 
what will become of the family after the farm is acquired. 
In almost every case it would be impossible for the vendor 
to purchase another farm with the money he receives, ex- 
cept one which is of approximately the same value outside 
the forest. In some cases such farms are occupied by older 
people whose families have grown up and left the community. 
The removal of these from their properties might work undue 


hardships on them, and in fact in some cases they might be- 
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come a burden on the municipality. With some of these the 
plan of giving the vendor a life lease would be sufficient. 
In most cases such old people make little attempt at farm- 
ing the whole property, but require only sufficient pasture 
for a cow or two, enough land for a garden, the house and 
buildings, and a supply of fuelwood. The plan of giving a 
life lease has been adopted in the case of two properties,1 
at least, on the county forests in Ontario, and has proved 
satisfactory to both contracting parties. 
(f) Tax Delinquent Land 

Under the Statutes of the Province of Ontario ,* 
land which becomes tax delinquent is sold by the County 
Treasurer, in the case of a farm this is not done in practice 
until the land has been in default for three, or in some 
cases four, years. Even then the owner has the privilege of 
redeeming his property within a year. Where such lands are 
marginal or submarginal, they are sometimes bought for only a 
part of ele which is of special value, such as wood- 
land, old buildings, or a good field or two, In some in- 
stances the poor land remains idle and frequently appears 
again at the tax sale, The fact that such land becomes tax 
delinquent is an indication in many cases that its ultimate 
use is forestry. Under the present Statutes the municipali- 
ties are not permitted, at the first sale at least, to 
acquire or reserve such land for conservation purposes, 
Consequently this report recommends that the Authority ex- 
propriate all tax delinquent land subject to the regulations 
of. the’ Municipal Act. 

(g) Expropriation 

As a last resort in land purchases, or where 
the owners of abandoned land cannot be located, such areas 
can be acquired by expropriation. The Conservation Autho- 


rities Act, R.S.0.,.1950, Chapter 62, Section 15 states: 


A Northumberland Forest and Angus Forest. 


ae The Assessment Act, R.5S.0. 1950, c. 24, s. 143. 
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Ey sts 
"For the purpose of carrying out a scheme an authority shall 
have the power to purchase or acquire and without the consent 
of the owner anter upon, take and expropriate any land which 
a may require and sell or otherwise deal with such land or 
other property,‘ 

Also under The Forestry Act (R.S.0. 1950, 
Chapter 147, Section 12) provision is made for the removal of 
settlers from lands unsuitable for farming, To quote: 
"Whenever in the opinion of the Monister, itis: 1 oumesewt 
settlement has taken place on lands not suitable for agri- 
cultural purposes, and which said lands are required for 
forestry purposes, the Minister shall have the power to make 
arrangements for the removal of such settlers upon such terms 
as may be agreed upon.” 

As a matter of general interest, it should be 
stated that ae Act also provides for the power to close the 
roads on lands taken over for forestry purposes, the setting 
apart of lands for settlement, and the removing of settlers 
from lands unsuitable for farming. It should also include, 
however, provision for acquiring permanent or community 
pastures, and pondage areas where these are required, as an 


integral part of a large conservation project. 


pe Cost of Land in the Proposed Authority Forest 

It would be impossible to give an accurate 
figure for the total purchase price of all land in the pro- 
posed forest without consulting the owners of the individual 
parceis. However, as an indication for arriving at the 
approximate cost the amounts paid by the several Conserva- 
tion Authorities of the Province in purchasing land for 


their forests will serve as a guide. 
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TABLE SHOWING COSTS OF LAND PURCHASED FOR FORESTS 


Name of 
Authority Acres 

Forest 

Ausable 63h 2, (08,00 
Ganaraska pare PERM OU SIPIS,S 
Humber ALL a soe) 


Thames 1,980 LO 5870217 


57, A4L5.17 


It should be pointed out that land acquired 
in the future by the Ganaraska Authority is likely to cost 
more than the average price per acre of $6.78 because most 
of the poorest denuded land has now been taken up and the 
remainder has more woodland and potential woodland which 
will naturally raise the purchase orice, The very low cost 
of land in the Thames Watershed is explained by the fact 
that it is mostly burned-over swamp land with a peat soil 
which is of no economic value at the present time. Actually 
the average price of $5.49 per acre includes a ditch tax 
which exists as a lien against part of the property, so 
that the price of the land itself was closer to $1.00 per 
acre. 

On the Thames Watershed, too, most of the 
poorest land has now been acquired and the cost of the 
remainder will certainly be higher. The development of a 
comprehensive conservation program is a long-term project 
and it may be fifty years before the Authority has all the 


land required. The present policy of acquiring and 
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reforesting some land each year is a sound one, and where 
the cost of certain areas is too high the Authority can 
afford to wait, because the land is deteriorating in pro- 
ductiveness through cutting, fire, grazing and neglect and 


eventually the price must fall too, 
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CHAPTER 8 
SNOW FENCES 


in the climate of Southern Ontario snow drift- 
ing may cause much inconvenience and sometimes hardship. 
Control can be readily effected by means of windbreaks and is 
dependent on proper placing with reference to lanes of travel 
and topographic features. 

Where space is limited or land valuable lath 
or board fences are frequently used, but the cost of erection, 
removal or maintenance of these can be materially reduced by 
using trees as permanent windbreaks or shelterbelts. One or 
two rows of trees are usually referred to as a windbreak and 
more than two rows as a shelterbelt. The latter is prefer- 
able if space permits as it gives better and more permanent 
protection. 

The prevailing winds in Southern Ontario are 
generally from the west so protection is usually required on 
the west side of north-south roads, on the north-west side of 
northeast-southwest roads, on the south-west side of northwest- 
southeast roads and on the north side of east-west roads. 

The object of a snow fence is to mechanically 
reduce wind velocity near the ground in such a manner as to 
cause a drift to form where it will be least harmful. The 
reduction in velocity creates two pools of relatively calm 
air, a small one on the windward side and a much larger one 
on the leeward side, and it is here that drifts form, leaving 
the area further to the leeward free of drifts and compar- 
atively free of snow. The deepest part of the calm pool is 
close to the windbreak; if the windbreak is open at the 
bottom - that is, composed of trees with few or no branches 
near the ground - the deepest part will move further to lee- 
ward, AS Winds become stronger both the depth expressed in 
terms of velocity reduction and the width of the pool on the 
leeward side will increase and the centre will tend to move 


further away from the windbreak. 
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Two methods of preventing drifts at the ends— left end of shelterbelt terminates at a hollow, 
right end is tapered down to the ground. 
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A single row of trees, unless it is a dense 
coniferous type, is seldom dense enough to completely stop 
winter wind and may create drifts, just as poor placement of 
windbreaks may accentuate drifting conditions. 

A wide belt of trees which will accumulate a 
large drift of snow on its windward side may be planted right 
to the edge of the road, the windward edge extending back a 
distance equal to three or four times the height of the trees 
and generally at least 100 feet, 

In some places the snow trap type of windbreak 
is effectively used. It is composed of one or more rows of 
trees close to the road with a wide Opening to windward and 
then a single row of trees. The single row arrests the first 
force of the wind and the snow is deposited in the opening. 
This has the advantage of requiring fewer trees than the 
shelterbelt and leaving the ground between open for cultivation 
in summer. 

Any prejudice which may exist against wind- 
breaks for protection against drifting snow on roads arises 
from poor or poorly placed windbreaks. If a windbreak has 
openings in it or if it ends abruptly streamer drifts will 
£ ODM. Windbreaks should be kept dense and tapered down at 
mee ones by using progressively smaller species of trees and 
shrubs to prevent the formation of streamer drifts. 

Trees are being used successfully as snow fences 
in Ontario by the Department of Highways, by railways and by 
a number of counties. 

The practice of the Department is to acquire 
the land by purchase to a width of 100 feet from the centre 
line of the pavement and plant a three-row windbreak 80 feet 
from the centre line. The land is ploughed and cultivated 
and bushy stock about 2 feet high is used. Weeds are kept 
mowed between the rows and on the open strip between the wind- 
break and the pavement, which entails a lot of work on the 


part of maintenance crews in summer. The windbreaks are kept 
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Highway Protected by Wood- 
land: The protection afforded 
the highway by trees is well 
illustrated here. Note how 
the stretches of road shel- 
tered by woodlots are clear 
of snow whereas huge drifts 
have formed opposite the 
open fields. 
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Poorly Placed Windbreak: 
This windbreak, poorly placed 
with respect to the highway, 
has created drifts across the 
public road. 
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Waterloo County Shelterbelt 
— Linwood: A twelve rod 
strip west of the road has 
been acquired and the six 
rod strip farthest from the 
road planted. The remainder 
will be planted when the 
Original trees are larger. 


Weeds must be mowed for a 
few years until the trees are 
large enough to shade them 
out. 
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down to a height of 7 feet, partly because many farmers object 
to their view of the highway being obstructed and also because 
they are proud of their herds and fields which they want to be 
Visible to passers-by. Also cutting the tops off the trees 
reduces the temptation, which some persons find irresistible, 
to cut them for Christmas trees. 

County practice varies; sometimes the land is 
purchased, sometimes it is leased and sometimes it is planted 
by agreement. In all cases the county erects a fence behind 
the trees. In return for the use of the land one county 
plants a three-row windbreak around the farm buildings. Water- 
loo County has planted an excellent shelterbelt over four miles 
long on the west side of the county road running north through 
Linwood. Here the county has acquired a twelve-rod strip 
(198 feet) and planted the six-rod. strip farther from the road, 
leaving the six-rod strip next to the road to catch the drift 
while the trees are small. When the trees get digger it is 
planned to complete the shelterbelt by planting the six-rod 
strip next to the road. The trees used are transplant stock 
about one foot high obtained from the Department of Lands and 
Forests and planted in furrows. Weeds are kept mowed until 
one tebe are large enough to shade them out. 

The species of trees used are Scotch, jack, 
red and white pine, white and Norway spruce and white and red 
cedar. The Department of Highways uses both white and red 
cedar, which it obtains from areas where they are growing 
naturally, as well as some species usually considered as 
ornamental stock which it grows in its nurseries. These 
include mugho pine, barberry and Chinese eln. This last is 
the only hardwood tree used in windbreaks. It grows rapidly 
and its fine branching system makes it nearly as effeotive 
as an evergreen tree. The other common hardwoods such as 
Carqlina poplar, white elm, silver maple and white ash are 


used fairly extensively in shelterbelts. 
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Snow fences are usually beneficial to crops 
in that they hold moisture in the fields in the form of snow 
in winter and reduce wind -velocities and moisture loss by 
evaporation in summer, Occasionally they do cause ice to 
form over crops such as fall wheat and may be harmful in this 
waye The beneficial effects, however, outweigh: the harmful 
ones so considerably that every encouragement should be given 
to their establishment in place of the removable type of lath 


fence currently in use, 
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CHAPTER 9 
WINDBREAKS 


In the process of clearing land for agriculture 
woodlots and belts of trees along fence lines have been re- 
moved which had served as natural Shelterbelts. The restora- 
tion of these in the form of windbreaks is essential to a 
complete conservation program in many parts of Southern 
Pnbankos, nek <r, McLoughryt in referring to Waterloo County 


states: 


"Forests and windbreaks of the county have been removed 
to such an extent, and the organic matter removed to 
such a degree, that soil drifting has become a serious 
problem in many areas,,..The policy we recommend in 
regard to windbreaks is to encourage the planting of 
desirable trees," 


When proper species are used and windbreaks are 
correctly placed the effects are almost entirely beneficial. 
The effects may be direct or indirect, but in either case are 
the result of reduction in wind velocity, The effects of wind- 
breaks on crovs and cultivated fields may be listed as follows: 


(a) Direct Effects 


(1) Wind damage and lodging in small grains 
and corn is reduced or eliminated, 


(2) Snow and the resultant moisture are more 
evenly distributed over fields, particularly 
on the higher spots where they are required 
most. 

(3) Wind erosion of the soil is minimized, 

(b) Indirect Effects 

(1) Moisture loss by evaporation is reduced, 

(2) Temperatures in the fields are raised, which 
may prevent frost damage, accelerate growth 
and even lengthen the growing season slightly. 

(3) Erosion of the soil by water may be reduced 
by its more even distribution when released 
from snow. 

The benefits of windbreaks to buildings in 
reducing heat loss in winter have been shown to be consider- 
able, 
esr eye ne ee Se ee eee 


1. E,I, McLoughry. Proper Land Use Program of Waterloo 
County, 19650, 
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Experiments conducted in the United States proved that more 
than twice as much heat is lost from a house, per day or per 
hour, with a wind of 20 m.p.h. as with one of 5 mepeh., and 
@ windbreak can easily reduce wind velocities in this pro- 
portion. Used in this way they can often be made to form an 
effective background for the house and a4 protection for farm 
buildings, Another advantage of windbreaks is that they 
provide shelter and runways for insectivorous birds and 
small animals, 

Belts of trees comprising one or two rows are 
usually called windbreaks, and with more than two rows, 
Shelterbelts. In Southern Ontario windbreaks as a rule give 
sufficient protection except where wind erosion of soil on 
rolling land is severe, when shelterbelts may be required, 

On level land windbreaks may nearly always be established 
along existing fence lines, but on rolling land consideration 
should be given to the contour of the land, he prevailing 
winds in Southern Ontario are generally from the west, so 

that the greatest protection will be derived from windbreaks 
on the west side, but the placement of windbreaks on the other 
three sides as well should be considered. 

Both the height of the trees and the wind 
velocity influence the effective range of a windbreak, An 
average windbreak will reduce the ground velocity of a 20-mile 
wind 10 per:cent or more for a distance of about 30 times the 
height of the trees. About one-fourth of this effect will be 
felt on the windward side of the windbreak and three-fourths 
on the leeward side, For example, if the trees are 40 feet 
high the total effective range with a 20-mile wind will be 
30 x 40 or 1,200 feet, 300 feet of which will be on the wind- 
ward side and 900 feet on the leeward side. Generally speak- 
ing, the reduction in velocity is greatest close to the 
windbreak and tapers out to zero further away. With higher 
wind velocities and/or higher trees the proportionate 


reduction and the effective range will be greater, 
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WINDBREAK PLAN 


for 
OOO ACRE BLOCK 
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1.25m. or 400 rods or 6,600 ft. at 


This planshows the minimum windbreak requirements 
for a 1,000 acre block on level land. Woodlots and 
plantations will replace some of this and placement 
will have to be adjusted according to topography and 
soil on rolling land. 
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A windbreak not only reduces the velocity of 
wind striking it but also Slightly increases the velocity 
of the wind diverted over, round or through it if there are 
gaps. The increase in velocity of winds passing over it 
increases its effectiveness somewhat but the increase in 
velocity of winds passing round or through it will increase 
the damage caused. For example, snow drifts will form at 
these points (see chapter on Snow Fences), 

On level land in Southern Ontario windbreaks 
completely surrounding each farm of 100 acres would normally 
give adequate protection except for light rolling land and 
such wind-sensitive crops as tobacco. These should be on the 
west side of north-south roads, but on east-west roads 
would have to be carefully placed on the north or south 
Sides, depending on the direction of the local prevaiiing 
winds. On land which is not level at least the same pro- 
portion of windbreak to area should be Sam IRIE but in many 
cases this would have to be adjusted according to the local 
topography. That is, the trees should be planted on suit- 
able contours and where hilltops or slopes are eroding badly 
it will be necessary to establish plantations over a large 
part of the eroding area, The windbreaks should, of course, 
be tied in with plantations and existing woodland so that 
where these exist additional protection would not be required. 

Since density, both in winter and summer, is 
one of the prime requisites of a good windbreak, the conifers 
in most instances make the best windbreaks, The slower~ 
growing species such as white cedar and spruce give most 
protection, but the faster-growing ones such as the pines 
have the advantage of attaining more effective heights in a 
shorter time, A number of broad-leaved trees have fine, 
dense branching habits and may be nearly as effective as 
conifers if the branches ara maintained down to the ground; 
among these may be included sugar maple, Chinese elm and 


European alder. 
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A windbreak which has 
effectively eliminated 
wind erosion on light 
land. 


Crop shows little loss in 
size or vigour when 
planted close to Euro- 
pean alder. 


This is not the prairie 
but a windswept, tree- 
less stretch of Perth 
County. 


¥ Contrast this farm home 
Ms with the house above. 
The windbreak gives 
protection, comfort and 
stability. 


See 
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Huropean alder is gaining great popularity 
as a windbreak tree because it is a nitrogen-fixer like the 
legumes and does not rob the soil to the same extent as 
non-nitrogen-fixing species. In fact, tobacco is frequently 
planted close to it with little loss in size or vigour of 
the plants. As the robbing of the soil is one of the 
severest criticisms levelled against windbreaks, consider- 
ation should also be given to the planting of such leguminous 
trees as honey locust and caragana on certain sites, 

One consideration that should be kept in mind 
is that under certain circumstances windbreaks may cause 
air stagnation, which may increase temperature and moisture 
conditions to a dangerous degree in summer or increase frost 
damage in spring and fall on small areas, particularly in 
hollows. Where this is likely to occur, windbreaks should 
be planted so as to guide the flow of air past such spots. 
Where these conditions develop after the windbreaks are 
established they may be relieved by judicious opening up 
of the windbreaks, 

Experience has shown that windbreaks are an 
asset to any farm, that their adverse effects, if any, are 
local and easily remedied, and that in many areas they are 
essential to the control of soil erosion by wind. It is 
therefore recommended that the Authority encourage the 


establishment of windbreaks by private owners in every way. 
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CHAPTZR 10 
SAWMILLS AND WOOD-USING INDUSTRIzS 


For many years the forests which originally 
covered most of Southern Ontario were a hindrance to the pro- 
gress of agriculture. The forest was burned and slashed to 
clear the land for crops and, with only a small portion of 
the timber cut being utilized, the realization from this 
measure was small, Later the manufacture of lumber and other 
forest products became an important industry. Exploitation of 
the forest capital rather than harvest of a crop became the 
prime motive. This sequence of attack on the forest brought 
about rapid depletion of the virgin timber. 

The dwindling forest resources suffered further 
as available merchantable timber was liquidated from time to 
time to bolster set-backs in agriculture. In time of need the 
farmer derived income through woodland sale. 

This process of woodland depletion went on 
without consideration of forestry as an integral part of the 
farm business, Yet perhaps the most promising means of 
supplementing farm income to maintain a satisfactory level 
of living in many rural communities is the husbanding of the 
forest resources and the development of a permanent woodland 
enterprise. Many farmers strive for high yield per acre or 
per animal in agricultural enterprises, but few extend com- 
parable attention to the productivity of their woodland, 

As forest depletion became more acute there 
was a rapid decline in forest industries. Now the fdrest plays 
only a minor part in rural economy in Southern Ontario, 
Satisfactory processing facilities are no longer available in 
many sections to provide adequate outlets for farm forest 
products, 

When the farm woodlot is managed according to 


good forestry practices and the wood growth of a given area 
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removed annually or periodically in trees of appropriate size, 
instead of treating the entire woodlot ag @ crop and more or 
less clear-cutting once in a minimum of Sixty to eighty years, 
then the woodlot should provide in the Majority of cases a 
periodic cash return to the farmer from log and fuelwood sale, 
This selective logging then, involving annual cutting equivalent 
to the annual increase in volume, offers to the log market small 
numbers of logs of different species and all grades from the 
individual farm woodlot, with greater numbers of logs from the 
larger woodlots, 

The profitableness of the woodland enterprise 
depends on the availability of adequate marketing facilities. 
The primary users of woodland products such as sawmills, veneer 
mills and others are not the only markets but all the industry 
that depends on the primary plants for its raw product, whether 
purchased directly from the plants or through the intermediate 
handlers or processors. Thus a study of the farm woodlot 
marketing problem should follow the woodland product from the 
tree on ths stump through to its ultimate consumption, whether 
in the manufacture of furniture, wooden heels, veneer or ply- 
wood, farm implements or any of the many other products of the 
wood-using industries including lumber for construction. for 
this reason a study was made of the present log market in the 
Thames Watershed to determine how it functions, the outlets 
for its products and the sources of wood for the local wood- 
using industries, 

In this report the term “hardwood” is used to 
denote all broad-leaved trees irrespective of whether the wood 
is physically hard or not. This practice is followed by large 
firms which handle both hardwoods and softwoods, At the smaller 
sawmills and lumberyards and among farmers it is a common 
technical Fe canael: to term as softwoods the hardwoods which 
have physically soft wood such as poplar, basswood, white 
(swamp or soft) elm, willow, and sometines soft (red and silver) 


maple. For example, a sawmill with stove-length slabs for 
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WOOD-USING INDUSTRIES 
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® WOOD-WORKING PLANTS AND LUMBER YARDS (79 ESTABLISHMENTS ) 
® SAWMILLS (I9 MILLS) 
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fuelwood offers - 
Softwood - white pine, white elm, hemlock, basswood and 
poplar ami 
at $ll per standard cord delivered 


hardwood - white ash, beech, cherry, oak and the maples 
at »l5 per standard cord delivered, 


In the above case three broad-leaved species 
which have wood of soft texture are termed *softwood’, 

Since the forest growth and logging industry 
in the area are dominantly hardwood, the discussion throughout 


this chapter is relative chiefly to hardwoods. 


1. Local Wood-Using Industries 

The sale of sawlog material from the wooades 
depends on the mill-operator having sale for the lumber he 
manufactures. The following study of local wood-using 
industries shows their dependence on supply from local wood- 
lands. 

There are no natural boundaries in the field of 
manufacturing from wood at which divisions can be made for 
study. In this report the industries whose products are 
ordinarily thought of as being made of wood are termed the 
wood-using industries. Because of this limitation some manu- 
facturing establishments which consume large quantities of 
wood were not visited. 

In the area 79 establishments qualified as wood~ 
using industries or intermediate handlers of lumber products. 
These have been separated into three general divisions as 
follows: 

(a) Lumber merchandising, millworking, and allied field; 
(b) Miscellaneous general woodworking; 
(c) Manufacturing specific wood products. 


Some overlapping between the three groups seems 


unavoidable. The phases of the lumber and products industry 


encountered and the sources of their raw products are outlined .« 
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Selective logging. The 21-inch maple in 
the foreground is blazed for removal 
while the 16-inch maple in the back- 
ground has been left. At the smaller size 
hard maple is putting on its “quality 
growth”, 


Some operators do not pay their Grade 
1 prices for logs with centre defect, while 
others do. Maple syrup spiles caused the 
small dark marks seen on this butt log. 


Ola 


(a) Lumber Merchandising, Millworking, and Allied Field 
Hach of the 44 establishments in this group 
belongs in either or both of the following general categories: 
(1) Lumberyards - retail and wholesale - may do 
millworking to varying degrees; some have an 
associated construction business; most handle 
the general builders' supplies. 
(2) Millworking plants - primarily planing, matching 
and moulding; may be purely custom or may 
manufacture and stock their products. 
Lumberyards market chiefly to the construction 
field; thus their turnover is mainly softwoods (generally 
over 90 per cent). Over nine-tenths of the hardwood handled 
is flooring and is oak (imported), yellow and white birch and 
hard maple with lesser quantities of beech, elm and white ash. 
Over 95 per cent of general yard stock is “imported” from 
Northern Ontario, Quebec and British Columbia - and lesser 
quantities from the Prairie Provinces and the Maritimes. The 
outside points which supply the local lumber merchandisers 
with softwoods in many cases offer well-graded hardwood lumber 
too. Thus the local hardwood sawmilling industry must compete 
against the goodwill established by salesmen from these outside 
points. The yearly volume handled by the lumber merchants in 
the Thames area varies from about 100,000 board feet by the 
smallest dealer to over 6 million board feet by the largest. 
A small percentage of this field of business backs sawmilling 
finencially or owns mills outright in the softwood areas of 
Quebec and Ontario. A few of the lumberyards may act as whole- 
sale sources for industries using hardwood lumber, especially 
the furniture industry. Purchasing their supply from local 
and more distant or regional sawmills they may maintain a con- 
Siderable stock on hand or carry on a brokerage type of 
business. 

Millworking establishments manufacture large 
quantities of softwoods, which are chiefly “imported", into 
sash, door, interior trim, frame, all types of siding, and 


Other products including relatively small quantities of flooring, 
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The chief species used are eastern and western pine, spruce, 
and hemlock; western cedar and Douglas fir. Lesser quantities 
of local or imported hardwoods are used for stair-treads 
and risers, door sills, interior trim, and similar products. 
Included in this group are establishments making small pre- 
fabricated buildings such as cottages, garages and small homes. 
(bd) Miscellaneous General Woodworking 

The 15 establishments placed in this category 
are typified by the extensive variety of products made by each 
enterprise, and by the fact that in general they are small con- 
sumption units, using less than 30,000 board feet of lumber in 
a year. They do custom work chiefly, but in some cases certain 
products may be stocked in quantity. The variety of products 
made is shown by the following partial listing: kitchen 
cupboards and cabinets, store counters and showcases, book- 
shelves and wall brackets, magazine stands, wooden toys and 
children's commodes, washboards and clothes-horses, lawn 
furniture, lawn-mower rollers, wagon boxes and tongues and 
other general farm equipment and repairs, chicken crates, 
various types of ladders, machinery crating, wheelbarrow handles, 
dowels, and patterns. ‘The hardwoods and softwoods used in 
these manufactures are chiefly local and are obtained from 
local lumber merchants or direct from local sawmills. [In 
some cases 4-foot bolts of yellow birch are brought in direct 
to a plant, or local logs may be bought and sawn at nearby 
mills. Included in this miscellaneous category is an enter- 
prise engaged in salvaging lumber from demolitions, fires and 
so on. Where possible this is made into 2 x 4's, fence 
pickets and other small stock. 

(c) Manufacturing Specific Wood Products 
The 22 establishments in this group represent 


10 different types of manufacturing: 
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Farmers often do very little of the woods work. This lump sum purchase bought 
only the logs that could be made. The farmer paid the buyer’s cutting crew to 
make the tops and limbs into 4-foot fuelwood. 


Poor piling of random lengths. The grade of lumber is often lowered during 
seasoning due to poor piling practices which encourage warping. 


Product Manufactured 


Rowboats and small 
power boats 


Box shooks, boxes, 
crates, and cheese 
boxes 


Slack and tight 
cooperage 


Caskets 


Furniture 


Musical instruments 


Sporting and playground 


Milk-bottle cases, dairy 
equipment, farm imple- 


ment parts 


Veneer 


This group 


siderable volume of which is local supply. 


nN 


Raw Material and Source 


Softwood and hardwood lumber 
~ local, regional and "“import- 
eq? : 


Sortwood lumber 
~- imported 

Hardwood logs and lumber 
~ local 


Hardwood staves 

- American and “imported 
Hardwood stave bolts 

- local 


Hardwood and softwood lumber 
- "imported" and regional 
~ American “woods of value 


Hardwood and softwood lumber, 
plywood 
~ "jmported!?, regional and 
American 


Hardwood and softwood lumber 
-~ American and local 


Hardwood lumber 
- local and American 


Hardwood and softwood lumber 
- “imported” ,, locaLvand 
American 


Hardwood logs 
- ‘imported’, American and 
Lowes 


consumes chiefly hardwoods, a con- 


Four of these 


plants rely partly or completely on a supply of raw logs to 


carry on their manufacturing. 


These are: 


Kintore Boxes, Ltd., Kintore -— purchasing local 


white elm, ash, basswood and beech for the manufacture of 


cheese boxes and box stock; operating a small veneer mill. 


London and Petrolia Barrel Co., London - 


although most of the material required by this plant comes 


as rough staves and headings from its own mills in Tennessee, 


a considerable quantity of white oak and lesser quantities of 


n 


beech, maple, ash, cherry and red oak are purchased locally 


for the manufacture of tight cooperage. 
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Wood Mosaic, Limited, Woodstock - Specializing 


> Aa Ab 
in the manufacture of face™ veneers and oak flooring requires 


that this plant import a large part of its stock from the 
United States. The veneer logs used are chiefly birch and 
walnut with lesser quantities of oak, hard maple, walnut, 
mehogany, and others. Where possible logs are purchased 
locally but quality, quantity and species are limited. The 
flooring is manufactured from rough lumber and is chiefly 
imported red and white oak with smaller volumes of regional 
or “imported” birch, hard maple and beech. 

United States Plywood Corporation (Canadian 
subsidiary), Woodstock - producing large quantities of 
crossbanding“ veneers, manufacturing furniture corestock, 
plywood and various products with plywood cores makes the 
raw material source of this plant chiefly Canadian, Yellow 
birch, oak, hard maple, basswood and elm are consumed in 
large quantities. Where possible logs are purchased locally 
but quality, quantity and species are limited. Softwood is 
used for cores in the manufacture of some products such as 
doors made on the plywood principle. 

The last two establishments in this group 
use several million board feet of logs for veneer and Several 
million feet of lumber for flooring, plywood cores and other 


USES. 


cars The centre portion of a plywood panel is the core. 
It may be a veneer core or a lumber core. The veneer 
core is simply several plies of veneer. The lumber 
core is mede by gluing strips of wood together and, 
depending on the width of these strips, the final 
product has various trade names such as blockboard and 
battenboard. The lumber core is then covered, on top 
and bottom, by a sheet of veneer to ‘band’ the lumber 
strips together. This is termed ‘'crossbanding veneer" 
since its grain lies crosswise to that of the next 
outer ply and that of the lumber core. Depending on 
the use to which the plywood is to be put, whether of 
veneer or lumber core construction, it may then be 
‘Paced'' with a fancy “face veneer” such as mahogany or 
walnut and Mbacked"’ with a less expensive "back veneer’ 
such as elm or low-grade birch. 
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Lack of efficient grading is a shortcoming of 
the local sawmilling industry. Generally industries manu- 
facturing from wood are quite exacting in their demands for 
specific lumber grades. They are, toa large degree, pre- 
pared to buy locally and avoid freight rates if there is 
assurance of well-graded lumber in continuous Supply. But, 
when a mill of relatively small annual production carries 
out grading, the various grades become separated into rather 
small volumes; this necessitates considerable "shopping" by 
a consumer in order to obtain.a good quantity of a given 
grade of a certain species. Inefficient grading and sporadic 
supply disorininate against the regional lumber manufacturers; 
however, the consumer may reduce the grade risk in such pur- 
chases by a personal visit to the mill when it is located 
nearby. The establishment of mutual goodwill between the 
small lumber manufacturers in Southern Ontario and the whole- 
sale consumers, rather than reliance on rigid grading, is a 
major factor in consumer purchasing. Often the mill owners 
allow the purchasers to sort their mixed erade piles and 


accept the grades assigned without question, 


e. Sawmilling in the Area 

Nineteen sawmills were in operation in the 
Upper Thames Watershed at the time of the survey. On the 
basis of figures supplied by their operators the 19 mills 
annually produce about 24 million board feet of lumber. Of 
this almost half is custom sawing and the remainder is termed 
Nother sawing". 

The -24 million board feet is the approximate 
quantity annually produced by the 19 mills; it does not 
represent the annual volume of logging within the Thames 
Watershed. The reasons for this are obvious. Logs are hauled 
to some of these mills from points outside the survey area; 


trucks haul logs out of the area to other sawmills, veneer 


4 mills etc.; portable mills move freely into the area to carry 
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on operations, although only one was encountered during the 
survey; and fields of utilization other than sawmills process 
or use rough logs, for example, piling for construction of 
bridges, and stave bolta for cooperage. 

An example of extreme distance that logs from 
the Thames area are transported for special purposes is 
illustrated by the statements of a timber exporter who obtains 
part of his supply from the Thames area. This exporter 
currently ships about a million board feet (log scale) annually 
and during the war years shipped about two million feet annually. 
A large percentage of this is shipped to overseas shipbuilding 
yards, chiefiy to the British Navy. Rock elm, white elm and 
hard maple are the chief species handled by this exporter, 
who maintains a field buying staff and several cutting crews. 
The logs are obtained from a large general area in Southern 
Ontario from Windsor to Barrie to Ottawa. Rock elm has highly 
valued qualities which put it in special demand for the con- 
struction of lifeboats. Most of the material shipped overseas 
is in iog form but a smail quantity of hard maple shipped to 
Quebec shipbuilding yards may be squared. 

| There are no growth rate, yield or inventory 
data for Southern Ontario woodlots. It would be useful to 
determine whether the current annual cutting rate on all 
private lands or in a specific area is in excess of annual 
growth. Logging operators state that sawlog yield from hard- 
wood stands in the general region of the survey is generally 
between 6,000 and 11,000 board feet (log scale Doyle Rule) 
per acre (or 15 to 30 cords of fuelwood). This yield is from 
stands of trees of mixed age from immature to overmature. 
On the basis. of this general statement the annual cut of the 
19 mills is approximately the yield from 300 acres of unmanaged 


woodland. 
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3. Reasons for Frequency of Small Sawmills 

Formerly many portable mills Operated by pro- 
fessional lumbermen operated in the general area. These 
followed the movement of the main body of the lumber industry 
as it moved in quest of virgin timber, Many scattered areas 
of gooc timber were left behind by the first operators. 

Also there had been rapid regrowth of forests in the cut -over 
areas, chiefly as a result of accelerated growth in areas 
which had been high-graded. These factors, coupled with 
continued. land-clearing operations for agriculture.-stimulated 
by employment of artificial drainage, provided a natural 
field for small portable mills. After a time, as the acreage 
of standing timber was reduced, the logging opportunities 
became less. Some of the early permanent mills were dis- 
mantled and moved to more wooded areas, or were allowed to 
fall into disrepair and were finally abandoned. The numbers 
and annual cut of portable mills became less. 

To move a portable mill the operator has to 
be assured of a minimum footage of timber to saw in order to 
pay the costs of moving and setting up the mill at a new 
logging site and to provide a measure of profit. It gradually 
became more profitable to move the logs to the mill than the 
mill to the forest. Present conditions of improved roads and 
efficient logging trucks have tended to put the portable mill 
on a permanent location. Now, larger mills may haul logs 
7) miles and more, and ee ade logs for special purposes 
such as veneer may be hauled almost twice this distance. 

The condition of more stationary location of 
mills rather than numerous portable mills reduces the threat 
to woodlots. The portable mills requiring a minimum footage 
for their operation often engaged in clear-cutting practices 
in the small woodlots. Modern motor transport of logs is 
very flexible and can be more readily directed to favour 


woodlot improvement by selective logging. 
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Many of the mills in the Thames Watershed are 
farmer-operated and their annual productions are very small. 
Some reasons for the establishment of small production mills, 
chiefly the farmer-operated type but also lumberman-operated 
are summarized as follows: 

(a) Minor capital outlay 

Availability and cheapness of mills. Old 
secondhand portable mills are readily available. Some mills 
are rebuilt from old mills abandoned in junk heaps. Manu- 
facturers offer new portable mills at relatively low prices. 

(b) Suitability of small mills to the present situation 

The conditions referredto are those of 
sporadic and light supply to the mill due to the scattered 
nature of the small tracts of second-growth timber and also 
due to the attitude of woodlot owners to logging their wood- 
lots. This attitude varies from complete apathy through all 
stages of mismanagement to, in some cases, a good attempt 
to practise the commonsense principles of sustained yield. 

(c) Availability of power for mills 

The commonplace, versatile farm tractor pro- 

vides power. Since in most cases it is already a piece of 
the farm equinment, there need be no initial outlay for a 
power unit, as was the case when mills were powered by ex- 
pensive portable steam units which had high maintenance and 
labour-operating cost and also created an extreme fire hazard. 
Another ready power source now is by conversion of old truck 
and car motors to sawmilling service. About 65 per cent of 
the 19 mills in the area are powered by internal~-combustion 
engines and 80 percent of these are tractor-type power units. 

(d) Farmer _and other local needs for lumber and timber 

Farm building and equipment repair and the 
occasional ae building provide seasonal and emergency sawing 
for a small mill working chiefly on a custom basis. Since the 
mill does not have to provide against high overhead or ex- 


pensive labour nor retire a large capital outlay, the 
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probability of very extended periods of idleness is of little 
consequence to its owner; in fact it is generally planned that 
these fit in with other seasonal work. 


(e) Lumber Prices 


Attractive lumber prices start many small 


mills, (Business depressions put many out of business. ) 


4. Mill Output - Daily, Annual and Custom 


Daily output varies among the mills from 


1,500 to 5,000 board feet, with the daily sawing rate for 
the majority of mills being 2,000 or 3,000 board feet. Only 
a few of the mills are operated on a professional basis. The 
daily output of a small mill varies almost directly as the 
number of men working and so can be increased - up to a point - 
by increasing the number employed. The output per man per 
day is about 1,000 board feet, with a predominance of hard- 
woods lowering this figure somewhat. Mills operated by non- 
professional owners may operate only a few days or a few 
weeks in a year, Thus annual production figures are of more 
Significance than daily output figures. In the following 
table the mills are arranged in order of increasing annual 
output; the percentage custom sawing of annual output is 
shown, 

The mill of largest output saws a little less 
than 3/4 million board feet annually. The total output of the 
19 mills is 2,420,000 board feet, the mills averaging about 
130,000 board feet annually, and 69 per cent of the mills 
produce less than this average. 

About 45 per cent of all the production is 
custom work; in general as the annual output is greater the 
custom per cent is less. The 13 mills sawing annually 75,000 
board feet or less spend more than 70 per cent of the time on 
custom logs and do about 36 per cent of the total custom work 
in the area. Mills sawing annually more than 75,000 board 


feet spend about 35 per cent of the time on custom logs; these 
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Custom Per Cent of | 


Total Annual Output | 


Annual Output 
(Board Feet) 


Mill No, 


20,000 


30,000 


30,000 50 
BO, 000 70 
30,000 95 
35, 000 80 
40,000 95 
40, 000 90 
50, 000 100 
50,000 5 
50, 0CO 95 
12 65, 000 100 
13 75,000 20 
Na eee i ly) 5 we 
Mills 1-13 545, 000 71 
eee be Lee ee ak ial 
14 150, 000 (own manufacturing 
business ) 
15 175,000 95 
16 250, 000 5 
a, 300,000 | 20 
18 300 ,000 | 10 
700 ,000 60 
Ts Pope wie FR eiiran tna te 3, PS TLR] Dees Ohara ae 
Mills 14-19 1,875,000 37 
ce ie eal 
Total of | | 
All Mills BAzgL00C. — | 4.4, 
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mills do more than 75 per cent of all the Sawing in the area. 
The 3 largest mills do a little more than half of all the saw- 
ing and almost 40 per cent of their output is custom. 

For custom sawing the general practice is to 
charge at a set rate per 1,000 board feet mill run - the rate 
being common to all species. Some mills vary this by adjusting 
the price according to the general size of material to be sawn 
out. This adjustment shows a tendency toward hourly rate saw- 
ing because by it there is a nigher charge for sawing out stock 
of smaller thicknesses. This is to compensate for the extra 
time required for the greater number of cuts or “runs of the 
saw in making smaller thicknesses in contrast to making larger 
stock such as planking. Occasionajly the charge for cutting 
out extra large stock or timber is levied by the running or 
lineal foot of timber and the rate is different according to 
wie Lenetn Yel he timber, “Unless otherwise understood, the 
slabs and waste which accrue from the sawing belong to the mill 
operator. 

The other basic method of charging for custom 
Sawing is employment of a straight hourly rate covering the 
time of log handling in the yard, sawing, piling, and mill 
stoppage due to staples, tapping spiles, wire or other metal 
pieces embedded in the logs. The danger of a saw striking 
embedded metal pieces in logs is a very important factor limit- 
ing use of the more efficient band saw in Southern Ontario even 
by the largest mills operating on a strictly professional basis. 

Most of chet s visited are distinctly the 
non-professional type. They are operated by farmers and do 
chiefly custom work, supplying the local need for this type of 
service. As a group they are extremely inefficient mechanically 
and from a wood-utilization point of view. Owners of these 
mills state that custom sawmilling is not profitable and the 
mills are operated only as a service to the community and a 


convenience for their own lumber needs, 
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Larger professional-type mills definitely dis- 
courage custom work. Some may do none, while others may 
reluctantly saw only for those who occasionally sell them 
logs or for certain selected customers in order to maintain, 
for various reasons, a certain amount of goodwill. This 
attitude has considerable justification. Often the charge 
levied pays only for the direct Labour involved and other 
overhead must be absorbed by the mill owner. This situation 
arises from the extra labour involved in trying to saw from 
a given log the sizes of product specified by the customer 
and in the extra handling involved in keeping the individual's 
lumber apart from that of other customers or of the mill owner. 
Often, too, normal mill routine may be considerably interrupted 
Raves “enstom opt, 

When a wocdlot owner needs a quantity of 
lumber for a new building or general repairs about the farm, 
he takes whatever logs he can to the mill. Often the value 
of the species and of the grades that could be sawn from the 
logs is far above that warranted by the use to which the 
material is put. He would be well advised to take credit for 


his logs and let the mill operator supply him with species and 
grades best suited to his requirement. The mill operator 


should supply these at preferred prices, since often he would 
profit by being able to dispose of his poor grades of low 
market value which he has on hand and in return receive a 
quantity of better grade material which can be diverted to 
more economical use, It is not uncommon that owners of small 


mills barter sawing or other services for logs. 


5. Log Transportation and Source Distance 


Truck hauling far exceeds any other method of 
log transportation; much of this is by special logging trucks. 
The improvement of log transportation by truck over improved 
roads has put the portable mill on a basis of permanent 


location; it could aid farm woodlot management on a large 
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scale. The motor truck can be utilized to provice great 
latitude and flexibility in picking up logs in the open market 
from skids located along improved roads. 

The smaller sawmills which do chiefly custom 
work serve comparatively small areas, generally less than a 
radius of 10 miles - farmers wishing custom work generally 
go to the nearest mill, The larger mills operated on a pro- 
fessional or semi-professional basis go much farther afield 
for their logs. Some of these mills may rely on sufficient 
supply being delivered to their yards independent of field 
representatives making contacts with farmers; but more often, 
to obtain satisfactory supply at suitable prices, field repre- 
sentatives are used to purchase or encourage the making of 
logs or to buy standing timber. These purchases may be made 
75 miles or more from the mill by a few of the mills, but a 
general operating distance is 20 to 40 miles. High quality logs 
for special purposes such as veneer manufacture may be hauled 


much greater distances than logs for sawmilling. 


6. Log Purchase Methods 


There are two distinct sources of raw material 
from the viewpoint of the sawmill operator. These are (1) 
timberland, owned outright by the operator or on which he has 
cutting rights by contract, and (2) open log-market purchases. 
However, it is rather common for the mill owner to purchase 
a few selected standing trees in a woodlot at a stumpage rate 
or an outright lump sum, or offer a delivered~in-the-yard rate 
for the logs. 

The majority of mills visited obtain raw 
material chiefly by purchase in the open market. The logs 
are bought in skids or delivered in the yard with a fair price 
differential to cover hauling costs. A few mill operators 
derive sufficient supply from the woodlots on their own farms. 
In general, only the largest mills practise buying entire 


woodlots for logging. Often these owners buy whole farms in 
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order to acquire the woodlot, then resell while retaining 
cutting rights in the woodlot for a given number of years. 
Some mill owners purchase woodlots on an acreage basis; one 
operator reported paying about $100 per acre for swamp wood- 
land - chiefly hardwoods, 

The method of purchase of entire woodlots 
generally involves an estimate by the prospective buyer accord- 
ing to his own methods of the probable output of the stand. 
He then offers payment on this basis on whatever terms are 
agreeable to both parties. Agreements are widely variable; 
"deals" are made in any way possible. Undoubtedly many of 
these "deals" are designed to take full advantage of the 
present income tax law which treats revenue from selective 
logging as income and therefore taxable, while clear-cutting 
revenues constitute capital gain and therefore are not taxable, 
Unfortunately, as long as the tax law has its present inter- 
pretation the vicious practice of clear-cutting instead of 
increment cropping is favoured, 

The availability of woodlots for purchase is 
a matter of prime interest. According to mill owners whose 
families have long been operators in the region, woodlots 
become available chiefly when a farm changes hands due to 
retirement or death of the owner and when there is no immediate 
family who will carry on the farm, Often these farms are put 
up for sale by auction, and when such a farm has a reasonable 
area of bush, it is common practice for timber operators or 
their agents to submit bids. Apparently the parties making 
such sales are often absolutely ignorant of the cash value 
of the woodland. Frequently log buyers are able to purchase 
these lands at ridiculously low prices and in the long run 
acquire the entire merchantable yield of the woodland at an 
extremely low cost per thousand. Generally in these acquisi- 
tions the farm is re-offered for sale but cutting rights are 


retained. If re-sale is not immediate, the farm may be rented 
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as pasture or in favour of the best opportunities offered. 
Professional mills of comparatively low annual output may be 
satisfied with only one such purchase a year, whereas larger 
mills may make several, Sometimes such areas of woodland may 

be held as a reserve supply against times when other suprly or 
quality may be short, Purchases of this type may influence 

the interest of the timber operator in relatively small 
quantities of farmer-made logs and also the price offered. 

Local municipal officers, especially township clerks, are 
generally aware of properties being offered for sale by auction. 
It is therefore recommended, when woodland is involved, that they 
remind the title~holder to obtain advice from the Zone Forester 
on having the woodland value appraised by competent personnel 
prior to the sale, 

Many counties now have diameter limit by-laws 
SO control cutting for sale,. These are nee ona to stop the 
practice of clear-cutting or slashing woodland. In the clear- 
cutting operation everything that can be made into a salable 
product is removed from the woodland; this is definitely not 
according to gcod forestry practices. The natural process in 
such devastated areas, augmented by the negligence of the 
owner in pasturing, leads to the establishment of small woody 
shrubs such as raspberry and dogwood. The land is lost to 
any Spore use for many decades. It is wasteland. 

In counties where diameter limit by-laws have 
been enacted the practice of clear-cutting is reduced to 
cutting everything salable to the legal diameter limit. This 
again is not good forestry; however, it is preferable to 
absolute clear-cutting. 

The woodlot owner may sell his sawlog material 
in one of three basic ways - lump sum method, at a price per 
thousand feet on the stump, or made into logs. Experienced 
log buyers can appraise the volume in a timber stand quite 


readily, and some can do it quite accurately. Some buyers 
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estimate the volume in only a percentage of the trees ina 
Stand, whereas buyers who really know their work tabulate the 
species and merchantable volume of each tree and keep some 
record of the probable grade outturn. One Operator, located 
outside the watershed but purchasing a considerable volume 
within the Thames area, takes pride in his ability as an 
estimator; he tabulates every merchantable tree in a woodlot, 
Actual records of woodlot estimates compared with actual log 
volumes received at the mill from the individual areas show 
that his estimate is consistently within 6 per cent of the 
measured log run. Some years ago in competitive bidding for 
87 acres of woodland by the lump sum method he estimated the 
stand to be 700,000 board feet; the chief log-buyer for a 
large furniture manufacturer estimated 350,000 board feet; 
another log-buyer estimated 100,000 board feet, The log 
volume cut from the stand was 746,000 board feet. This 
illustrates the great spread possible in volume estimating 
of hardwoods even among those whose business is the buying 
of timber on the stump. Many years of experience taught 
this buyer that in the long run in making purchases it is 
cheaper to estimate the volume in each tree rather than in 


a percentage of the stand. 


(a) Lump Sum Transactions 

The method of lump sum purchase is used to buy 
entire woodlots, all or certain species to a stated diameter 
limit or trees selected by the owner or the buyer. A lump 
sum purchase is based on a’ volume estimated by the buyer. In 
the case just cited each prospective buyer intended to use the 
bush for the same purpose, the manufactured product was intended 
for the same market, and so it is Safe to assume that each put 
approximately the same basic value into his calculations for 
the lump sum bid. Obviously, under these conditions the sum 
offered by the buyer using the highest volume estimate would 


be the most attractive to the woodland owner. The buyer's risk 
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in this purchase is reasonably secure because the basic price 
per thousand board feet that he uses is totally influenced by 
all the conditions and risks that experience has taught him 
to appraise in each purchase, The basic price represents 
what the timber is worth to him standing. Thus in any lump 
sum purchase in an area where there is keen competition by 
log-buyers the old law of supply and demand should bring the 
owner the best price for his timber that the market will pay. 
It is essential though that competitive bids be sought, and 
from as many log buyers as possible. These buyers should 
represent all the fields of manufacturing from logs whose 
establishments are within economical operating distance of 
the woodlot. Standing timber is bought by scores of forest 
product enterprises; some of these are sawmills, frnicuge 
plants, basket plants, shoe-last block plants, cheese box 
plants, brush block and handle plants, timber operators who 
get out rough pile or post or pulpwood products; or by 
middlemen who operate woodlands for sale to these enterprises. 
The seller is advised to consult the lists of buyers of wood- 
land products held by the Department of Lands and Forests at 
its Zone offices, 

Many of the larger timber operators prefer to 
purchase their requirements by the lump sum method. The most 
competent buyers can successfully offer winning tenders and 
leave themselves the necessary safety margin to take care of 
the logsing chance. Realization on a venture is greater 
according to the buyer's ability to carry through the opera- 
tions on a better cost sale ratio than was used in the 
calculations setting his lump sum bid. The buyer accepts this 
challenge to his abilities and in the long run hopes that 
the chance taken proves profitable. It is not always so. 
Buying logs in skids or delivered to the mill removes the 
financial risk in lump sum stumpage buying; it also removes 
the chance for the extra margin of profit which is a measure 


of his ability as a stumpage buyer and logger. 
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(b) Stumpage Rate Transactions 

Selling at so much per thousand board feet puts 
the sale on a volume basis ~ volume removed is the payment 
basis ~ or what some millmen describe as an arguing basis. 
The buyer may have agreed to cut the entire woodlot or Ea OR Webe 
Certain species to a diameter limit or only selected trees. 
In any case the buyer has to measure the volume removed. In 
some cases the purchase agreement is a straight price per 
thousand board feet, but generally the buyer puts each log in 


one of two or three grades. The price schedule for the differ- 


ent grades might show the best type of log to be worth almost 
three times as much as the poorest grade of log, although the 
actual volume in the two logs is the same. (More is said 
about log grades in the following section on Stumpage Rates - 
Log Purchase Prices - Log Grades,) The woodlot owner does 
not know the business of manufacturing from logs and quite 
often feels he should dispute the log eraderts allocation of 
certain logs to the low price category. Another strong reason 
for buyers wishing to purchase by the lump sum method is to 
avoid these arguments and the bad feelings which may result; 
often too such an owner puts the reputation of the buyer in 
a doubtful light prejudicial to the buyer's future business 
in the area, 

Some buyers will purchase only by the lump 


sum method but most will purchase by either the lump sum or 


volume removed basis. The woodlot owner must decide whether 
he would do better to take the lump sum offered and leave the 
risk of log grade and volume recovered with the buyer or sell 
at so much per thousand and accept the risk of the grade of 
the material that will be removed. What the buyer intends 

to cut and pay for should be absolutely clear to both parties. 
He might remove only the best trees and possibly only take the 
best logs of these trees. This leaves the owner with many 
poor quality logs that he cannot readily sell, with some 


poor trees standing that he wanted cut, and the volume actually 
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paid for might be small. His total realization on the 
transaction might be less than by the lump sum sale method. 

Whether the sale is by the lump sum method or 
on a per thousand basis, a written Timber Sales Contract 
Brould cover the transaction. It should set forth all the 
details necessary as to prices, species, sizes, rights grant- 
ed to the buyer, limiting dates, times of payment, and so on. 
There may be considerable differences between contracts 
depending on method of buying, standards of measurement, type 
of material involved, etc. It pays to deal with established, 
reputable firms or buyers in the sale of woodland products. 
In many cases logs are transported 75 miles or more to a 
place of manufacture, or the owner is not resident near his 
woodland ~- it is in the interest of both parties to set forth 
their agreement in a written contract. 

(c) Owner Log-Making 

The woodlot owner may consider that he can 
realize labour income from sale of his timber if he sells 
it already made into logs and placed in a skid at the roadway, 
or delivered to the mill. Currently sawmills in the area 
pay about $20 per thousand more for logs delivered to the mill 
than is paid for standing timber. However, sawmill men say 
they would starve if they had to depend on the volume of 
owner-cut logs as the only source for their sawlog needs. 

The majority of small owners do not log their 
own woodland. Some buyers would rather buy their requirement 


already made into logs but often cannot persuade the owner to 


take advantage of potential returns from the woodlot harvest 
by doing his own woods work, The reasons for this are not 
too evident. It. first must be agreed that woods work with 
heavy hardwood timber is dangerous to the inexperienced. 


Many farmers can tell of members or friends of their families 


who were maimed or killed in earlier days in woods operations. 
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The average owner has not had much opportunity for experience; 
unless a woodlot is managed according to selective logging 
principles the opportunity for experience is not continual. 

Too many owners take absolutely no interest in their woodland - 
do not even take out fuelwood and instead buy coal or oil, 

In an age of specialization experts in their 
fields and production line techniques set the price for the 
finished product or unit of work. Professional loggers set 
the price for felling, log-making, skidding and hauling. 

Their skills and production rates come from continuous ex- 
perience. Realization for the various logging phases is most 
often peid by the buyer on a piece-work or volume produced 
basis. Whereas by the piece-work rate the skilled operator 
might be well paid on a day rate basis, the unskilled farmer 
might be poorly paid, have actually worked harder but much 

of the labour was wasted, and at the same time a poorer pro- 
duct resulted and considerably more damage was done the wood- 
lot than by the skilled operator, At the end of the operation 
the amateur logger is probably much wiser, but most likely 
BResprolit is educational and not financial, 

The needs of the buyers as to length and quality 
of ee vary from buyer to buyer, and time to time in the case 
of one buyer. Often a premium is paid for the product for 
which the buyer has great need. The quality of the log made 
rests largeiy with the log-maker by his choice of log length 
and thus the location of defects in the individual log, 

Proper appreciation of the effect of evident defects in a log 
is something the inexperienced cannot be told. Experience is 
required. The would-be logger may find after his logs are 
made that his price has been cut by a third because of some 
small specification that he did not understand. 

Modern logging equipment has also contributed 
to the elimination of the farmer-owner from the logging field, 


The gasoline-powered two~man chain saw greatly increases the 
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output per man on a logging operation. Normally sawlogs are 
made by an experienced cross-cut gang at the rate of 1,000 - 
2,000 board feet per day per man. Experienced chain saw gangs 
can make logs at 2,000 - 9,000 board feet per day per man. At 
the present time felling and log-making is paid for at $5 to 
6 per thousand. It is natural that the apparent ease of 
power-sawing would make an owner hesitate to make logs by the 
laborious method of the cross-cut saw. The high cost (about 
800) for power saws suitable for hardwood logging is beyond 
the average woodlot owner who has only limited use for such 
a saw unless he intends to do contract cutting. A given area 
can provide work for a relatively small number of power saws 
in relation to the number of woodlot owners and acres of wood- 
land. | 

The skidding of sawlogs provides more farmer 
participation than any other phase of the logging operation, 
Skidding with horses is still the most satisfactory method. 
Handling of heavy logs (a 16-foot, 24-inch diameter, hard 
maple log might weight a ton) requires a good team, strong 
harness, and a capable teamster, particularly if the terrain 
is at all rough. Modern trends on the farm have in many cases 
replaced the heavy, well-trained work horse with the tractor. 
Currently operators will pay $4 per thousand board feet 
skidded. However, many large operators have to maintain their 
own stables and permanent teamsters. The tcam and teamster 
are sometimes hauled by truck 75 miles or more to skid logs. 

The hauling of logs to the sawmill is the un- 
questioned field of the specialized logging truck. Buyers 
today pay on the average $10 per thousand for the delivery 
of logs from the skid at the edge of the woodlot to the mill, 
Even those owners who do carry out the logging operation are 
finding it necessary to leave log delivery to the truck, 

Under present conditions of widely varied 
market requirements, small woodlot holdings, and the tendency 


of specialization of labour in the field that was once well 
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known to most of the rural population, there is limited 
opportunity for the average farmer to profit by attempting 

to be also a log-maker among his many other accomplishments. 
Evidently the logging industry will continuc to become even 
more closely associated with the purchasing field. It is a 
business with many problems which can most efficiently be 
solved by the experts. The owner would do best to confine 

his efforts to growing the best logs possible. The marking 

of trees for removal is a silvicultural problem and should 

be carried out on the advice of the Zone Forester or other 
trained personnels; proper treatment of the woodland in logging 
greatly influences the growth rate, form of the trees, regenera- 
tion, composition and other aspects important to the future 

of the residual stand, Labour income can be realized by working 
for the logger or removing smaller products such as posts and 
fuelwood. The owner will probably realize most from his wood- 
lot by extensive soliciting of tenders when logs can be made 
in his woodland. There are not enough logs to be cut that all 
owners can hope to learn how to interpret the market require- 
ments and carry out their operations successfully from a 
financial viewpoint, 

The utilization of the smaller woodlot products 
which the farmer can readily make and handle himself is good 
forestry and good conservation. Some of these products are 
fuelwood, pulpwood bolts, posts and poles. The removal of 
these products from the woodlot will, if properly carried out, 
increase the productivity of the woodlot and the gross returns 
per acre. Very often it is the difficuity of marketing low- 
grade material which makes it almost impossible to carry out 
the necessary improvement work and any means which can be dis- 
covered of utilizing small and poor-grade wood should be 


developed to the fullest extent. 
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At the present ime interest is increasing in 
the possibility of manufacturing wood chips in the woodlot by 
means of portable chippers. Such chips can be used for the 
manufacture of pulp for paper, and as bedding for cattle and 
litter for chickens which can subsequently be spread on fields 
to increase the humus content of the soil. They can be made 
from any species of wood, and tops and branches can be utilized. 
The number of pulp companies which can use hardwoods is limited 
at the present time and only those making kraft paper can use 
chips containing bark, but the demand for hardwood chips will 
increase and portable barkers are being developed. Every wood- 
lot owner should consider the possibility of improving the 
quality of his woodlot by utilizing the low-grade material as 


chips. 


7. Stumpage Rates - Log Purchase Prices - Log Grades 

An owner may wonder when the sale price at 
the mill for Select grade hard maple in two-inch stock is 
$200 per thousand and at the same time the price he receives 
for standing maple may average less than $40 per thousand for 
good trees. He should also note that No. 3 Common grade is 
probably selling at $40 per thousand and is not paying the 
mill its costs - and that high grades represent only a small 
percentage of the mill run, generally less than 15 per cent 
in hardwoods, The operator has to handle, manufacture and 
market large quantities of product of marginal and submarginal 
sale value in order to offer to the market the small percentage 
of high grades which puts the economic picture of the operation 
in a brighter light - gaa grades must carry the "burden" 
of lower grades, 

The amount of lumber that can be sawed from 
a log depends on the skill of the sawyer, number of defects 
present, eure of the log, thickness of the boards or timbers 
cut and the amount of saw kerf. The defects may be evident 
surface defects or hidden defects. Some evident defects are 


ingrown bark, ring shake, spiral or straight seams, "“catface" 
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knots, live knots, dead branch stubs and centre defect. The 
effect on grade volume outturn of the various defects or com- 
binations of defects is not easy to appraise. Only those with 
considerable experience at the head saw in a mill and in grading 
lumber can attempt this appraisal. Since probable grade out- 
put per log is important, the buyer considers this when buying 
Stumpage or logs. Generally operators classify logs in at 
least two grades and often three or four. Prices paid are 
according to log grade. 

Standard rules for grading logs do not exist. 
A first impression is that standards for woodlot products 
would be practical and would solve a lot of problems; that 
there should be some divisions in utilization for which stand- 
ards could be established. When this theory is considered at 
length many problems arise. To cover BieGne aspects of log 
grading for the different market requirements would involve 
at best a long, technical, cumbersome schedule. Considerable 
intensive study is required to find a practical solution to 
this part of the complicated marketing problem. It is expected 
that in the near future the Research Council of Ontario will 
undertake a complete study of the marketing of woodlot products. 
The results of this study may provide the solution to some of 
the problems. 

Some buyers attempt to keep log grading on the 
Simplest basis possible and may have only two grades, whereas 
other buyers feel they must have four grades, Under present 
conditions each buyer has his own grade specifications. Some- 
times they are rigid but often are quite flexible. The speci- 
fications are rarely published and available for comparison 
with other buyers' grades. The log grader simply keeps in 
mind certain basic principles and grades from knowledge of 


what can be produced from each log. 
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A good buyer, in making a stumpage purchase on 
a per thousand basis, will walk the woodlot with the owner and 
try to illustrate the various log grades according to external 
appearances. In this way the owner might get a fair idea of 
the probable log grade run in his sale, However, hidden 
defects may become evident when the logs are made and degrading 
may result, 

Some buyers in competing for cutting rights 
emphasize the attractive price offered by quoting their 
highest grade price. They do not mention that only a very few 
logs will fall in this high price category, the majority of 
logs probably falling in the third grade, Sometimes 2 price 
list by log grades is provided, but no case was encountered 
where the specifications for the different grades were also 
set forth in general terms, An owner would have a better 
opportunity to compare buyers' offers for a stumpage trans- 
action if written grade specifications were set against the 
grade prices. In addition the owner should require the buyer 
to illustrate his grading principles as far as possible on the 
trees he wishes to sell. 

Buyerst needs for timber are different and 
fluctuate and so the amounts they will pay also vary. There 
may be special orders or contracts beyond the general sales, 
Such orders might call for concentration on elm of hockey-stick 
grade, basswood of key-stock grade, maple for heel stock, and 
so on. In some cases the buyers will pay premium prices for 
special logs that will satisfy good contracts. In other cases 
an order may allow certain defects such as dark heart or sound 
knots which may not generally be allowed in the average sales 
of that species, and a heavy run of rough logs may be allowed 
at good prices to satisfy a contract. At another time such 


rough logs would be of no interest to the buyer. 
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Log price lists and grade specifications are 
shown for three operators, Although the mills of these 
operators are not in the Thames Watershed, they are less than 
twenty miles from it, and a considerable part of their supply 
comes from woodlots within the Thames area. 

Price lists for logs by grades mean nothing to 
a seller without some indication of grading specifications. 
Operators find it difficult to outline grading points. Admit- 
tedly it is difficult if there is an attempt to show each 
grade's limitations absolutely. But it is a help to know the 
general limitations of some of the variables that guide the 


grader, 

It is useful to the seller to know that a 
16-inch hard maple log 16 feet long and perfect in every re- 
spect (veneer grade) is valued at $80 per thousand board feet 
by Operator "B’, at $100 by Operator non while Operator "A" 
BUCS beimeradenNo, 3 ate $35 per thousand because it does not 
meet his 18-inch diameter specification. A 20-inch hard maple 
log 16 feet long with a 3-inch centre defect but otherwise 
perfect is still worth $80 per thousand to Operator "B" who 
reduces the volume measure of the log an amount equivalent to 
the defective part; Operator "A" does not tolerate centre 
defect in grade No. 1 and puts the log in grade No. 2 at $55 
per thousand. The premiums paid for lengths by Operator "C" 
indicate his interest in construction timber. 

Much of the skepticism in the minds of woodlot 
owners toward dealings with log buyers would disappear if 
there were less obscuring of their grading standards, Some 
buyers feel they must say that they operate with "open books", 
Generally this is true. A good way to show this is to publish 
price lists and general log grade specifications together. 


a 


1, Operator "C" has a special veneer grade price, although he 
dees not use these logs for veneer; instead they are sawn 
for special stock. He has established this grade in order 
to compete against log buyers purchasing for veneer plants. 
Veneer logs have to be very high quality and the percentage 
in an average stand is generally very small. They are pur- 
chased at high prices. Thus this operator can point out to 
the woodlot owner that he will pay “veneer prices" for any 
veneer logs in the log rm- 
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8. Species Sawn 

Cutting pressure on local softwoods for saw-~ 
milling is far more severe than on local hardwoods. By actual 
survey in 1950 the forest area of the watershed was classed 
as almost 93 per cent hardwood, about 5 per cent mixed hard~- 
wood and softwood, and the remainder as pure softwood. Much 
of the natural softwood growth is white cedar and very little 
of this is sawn for lumber. The sawmill operators indicated 
that the average annual cut is in the neighbourhood of 10 to 
15 per cent softwood. The tendency to deplete available soft- 
woods is a reflection of the high demand for construction wood 
in general and of farmers to have sawn softwoods rather than 
hardwocds at the mills doing custom work, Although the logs 
sawn in the area do not all come from the Thames Watershed, 
the tendency to deplete existing commercial softwood is 
nevertheless fact. It. is. a general condition in the parts of 
Southern Ontario which are basically agricultural. 

The chief softwood species sawn are white pine 
and hemlock. Norway spruce planted along fence lines about 
sixty years ago for windbreaks is occasionally sawn. All of 
the local hardwoods are sawn but most of the sawing is hard 
maple, white elm, basswood and white ash. Other hardwoods 
sawn in lesser quantity are soft maple, beech, red and white 
oak, black cherry and poplar. 

The slabs produced at the mills and the tree 
tops of the woods operations find a ready market as fuel, 
particularly in the larger centres of population. Fuelwood 
prices (1950-1951) of two operators, whose mills are located 
just off the watershed but who cut extensively Within the 
watershed, are shown. Prices are for standard cords of 128 


cubic feet - hardwood species. 
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Operator No, 1 Operator No. 2 

( $9.50 for hard maple, ( $10.00 ($12.00 
Slabs in( beech, cherry and” ( delivered] 
stove ( ash ( 
lengths ( ( 
at mill ( $6.50 for elm and ( 

soft maple ( 
4=foot ( $9.00 to $9.50 for ( $12.00 best species 
lengths ( better species ( and sizes 
from bush( ( 
operation($6.00 for elm and ( $8.00 poorer species 
stacked ( soft maple ( and sizes 
in bush ( ( 
( (Add $4.00 for 


delivery) 


The preceding cordwood operations are paid for 
at the rate of $4 per cord. A man described as a hard worker 
and a good cordwood maker made an average of 2.3 cords per day 
over a 7-day period. 

One operator pointed out that county diameter 
limits on logging operations have put out of business "those 
people making fortunes out of fuelwood sale", The small 
diameter trees (6 to 12 inches) made excellent fuelwood at a 
fast rate, whereas the tops from logging operations are more 
difficult to make into fuelwood and do not bring such good 
prices as the material is rougher and there is less bodywood, 
In addition the operators must pay less for woodlots purchased 
on a lump sum basis because the buyer's realization on fuel- 
wood is reduced, 

Cedar poles and posts, recovered incidental to 
other woods operations or definitely sought as a merchantable 
product, find a ready market, and cedar is brought in from 
northern points to alleviate local shortage. Current prices 
(1950-1951) paid for cedar posts delivered in the yard are 
shown for a nearby mill which purchases within the watershed, 
The prices are paid on a diameter class basis and are for 
sound stock 8 feet in length, 
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9. Product Outlets for Local Mills 

The outlets for the production of small mills 
can be given four basic categories: 

(a) Local farm consumption 

(b) Local retail outlets 

(c) Wholesalers 

(d) Special industries 

(a) Local Farm Consumption 

About 60 per cent of the mills in the area can 
be described as farmer-operated. These are all low-production 
mills and most of their production is custom work for neighbour- 
ing farmers. Most of these operators claim they do custom work 
only, along with sawing for their own lumber needs. However 
the majority are in fact small retailers - keeping on hand a 
small quantity of stock for sale in the neighbourhood. Many 
of these farmer-operated mills - in fact, about half of all the 
mills in the area ~ have been established since the beginning 
of World War II. This is obviously an attempt to cut down the 
cost of lumber for their own needs or to "get in on" the rising 
lumber market, or both. This situation is not peculiar to the 
lumber market alone, it is part of the never-ending striving 
to eliminate the middleman in all fields of consumer purchasing. 
The ae commonly produces new middlemen who exist by virtue 
of lower prices, often made possible by a poorer service or 
yuality of product offered. Although the lumber purchaser may 
often be satisfied with a poorly sawn product for his need, 
at times such purchases may be false economy. 

The data supplied by the mill operators indicate 
that about 45 per cent of all the output is custom work, and 
the greatest part of this is farmer business. This, coupled 
with mill operators carrying on small sales of their own stock 
to farmers and the purchases by farmers at local lumber dealer 
yards of some stock sawn locally, brings the total consumption 
by the farm of locally produced lumber to more than half of 


the output of local mills, 
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(b) Local Retail Outlets 
Only a very small part of the production is 
sold through independent local retail yards; a small quantity of 
softwood production which is not custom work may be sold 
locally; however, the great demand for construction lumber 
makes it easy for the millman to sell this himself without 
putting it through the retail lumberyard channel. Retail 
lumberyards are primarily handlers of softwood lumber for 
construction. Generally more than 90 per cent of retail yard 
turnover is softwoods brought in from other parts of Canada, 
and of the 10 per cent handled which is hardwood, 90 per cent 
or more is “imported” hardwood flooring. This reduces the 
purchase of local hardwoods by retailers to a very small volume, 
However, retail yards which do some mill-working such as sash 
and door may purchase small quantities of local hardwoods for 
door sills, stair treads and risers, and so on. Occasionally 
a retail yard supplying one or more neighbouring small wood- 
specialty manufacturing establishments may stock small 
quantities of hardwood lumber to meet their needs. 
(c) Wholesalers 
The lumber wholesaler acts as a middleman 
between the producer and intermediate retailers or ultimate 
industrial consumers. Modern truck transport between the 
producer and his outlets, whether retailers or industrial 
consumers, have tended to eliminate the middleman relative 
to the mills in the area. However, small quantities of local 
production are handled by wholesalers, particularly better 
grades of maple which are for export to the United States. 
(d} Special Industries 
Special industries do not rely extensively on 
lumber supply from mills in the Thames area - the volume of 
farm Boe aie bon leaves little lumber for industrial supply. 
However, the buyers for special industries are a very 
important market for the small sawmiller, since hardwood finds 


only restricted use, relatively, in the construction field. 
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The major volume consumption of Canadian 
hardwood lumber is for hardwood flooring where the chief 
species used are birch and maple. Most of the oak flooring 
manufactured in Canada is made from American oak imported as 
rough stock, -A small amount of maple, oak, beech, birch, elm 
and ash from the sawmills in the watershed is made into floor- 
Ing, 

The volume of hardwood available for the special 
industries market category is purchased in small lots from the 
various producers, chiefly by agricultural implement plants, 
manufacturers of hockey sticks and other Sporting equipment, 
and furniture manufacturers; small enterprises manufacturing 
everything from lawn-mower rollers to ladder rungs complete 
the list. One of the mills consumes its entire production 


Tra corown woox plant. 


10, The Marketing Problem 

The marketing problem has three closely related 
aspects: 

(a) The woodlot owner who has merchantable trees 
that will make sawlogs, The sale of his 
woodlot increment should be a paying pro- 
position the same as any agricultural enter- 
prise, 

(b) The professional or semi~professional sawmill 
operator who requires logs that he can mill 
into lumber on a paying basis, 

(c) The ultimate industrial consumer who requires 
definite quantities of certain species in 
certain grades in order to carry on his 
annual manufacturing on a paying basis. 

These aspects resolve into getting the woodland 
products to the mills in sufficient quantity to make their 
handling profitable to the woodlot owner and the sawmiller, 
and assuring the consumer a continuous supply of standard 
grades at fair prices. 

In the past the farmer has been at a disadvant- 
age in marketing logs from his woodland. In lump sum sale he 


must rely on his ability as a trader to strike the best poss- 


ible bargain with the buyer. He is unfamiliar with methods of 
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estimating the quantity and value of his salable timber; ex- 
perienced foresters find it difficult to estimate accurately 
cull and quality when appraising timber, particularly hard- 
woods, which predominate in the area studied, The buyer has 
had experience in this field and in addition allows a safety 
margin on the estimate. Furthermore, operators of small mills 
and portable mills are often at a disadvantage in marketing 
their lumber and so are not in a position to pay full value 
for standing timber. Sale methods involving stripping the 
woodland ruin the woodlot for decades to come. Sale by set 
price per thousand board feet removed gives the operator the 
right to cut all or certain trees above a specified diameter 
and to take only those portions of the trees he wishes and to 
pay for only the portion he takes. This pattern of sale re- 
moves the uncertainty of the cull and quality factors but 
introduces the question of how much of the timber cut will 
actually be taken; it often is highgrading the woodlot and 
"creaming" the logs of the felled trees. Thus a high price 
offer per thousand on the stump may bring a lower price to 
the farmer than the lump sum method, The log scale used in 
buying standing timber introduces another variable. 

Peconean. ty for sharp practice in scaling the felled logs 
exists, particularly when allowance is made for cull in 
defective timber, However, in fairness to log buyers it must 
be said that the majority are not the type to employ such 
practices. 

The professional or semi-professional sawmiller 
requires assurance of log supply. The complete lack of 
interest by the majority of woodlot owners in any form of log- 
ging operation of their woodlots forces him to sell the idea 
of log sale to the owners. To assure log supply to his saw- 
mill he is in many cases forced to buy woodlots in order to 
plan his milling for the year. Sporadic supply by purchase 


on the open log market is too indefinite. In buying woodland 
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for a season's milling he may acquire such volume as to 

remove strong interest in log purchase from individual farmers 
in small quantities. The disposition of his cut is often quite 
a problem. The preponderance of low grades in average hard- 
wood milling, in many cases increased by poor sawing equipment 
and techniques (especially degrading due to poor piling), make 
efficient grading and separate piling of the many species 

sawn a serious problem. The resulting common practice is 
mixed-grade piling and forces him to deal lumber piles at 
reduced prices rather than at good prices by specific grades. 
His established market has considerable dependence upon mutual 
goodwill with the purchaser. 

The industrial consumer most often 1a ee 
quantities and specific grades in large lots of a carload 
(approximately 20,000 board feet) and up. He wants well-sawn 
products of standard widths and thicknesses. Most large con- 
sumers must "import" other than local species from large mills 
which also handle large quantities of well-graded woods which 
may be sawn locally. It is more practical from his point of 
view to pay the extra freight costs involved to be assured of 
continuous supply of species and grades as required than to 


"shop around" in the uncertain local supply market, 


11, Attempts at a Solution of the Marketing Problem 


——- 


(a) A Marketing Experiment near Doon 
During the winter season of 1948 and 1949 the 


Department of Lands and Forests in the Galt Zone carried out 
an experiment in the marking and marketing of timber in an 
18-acre woodlot near Doon. The project was initiated by 

Mr. I.C, Marritt, the District Forester, and the field work 
was done by Mr. L.S- Hamilton, Zone Forester, The scheme is 
patterned after a marketing assistance method meeting good 


success in the State of New Jersey. 
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The mixed uneven~aged woodlot contained con- 
siderable large white pine and red oak, Initial investigation 
by the Department showed growth stagnation due to overstock- 
ing and recommended the removal of certain trees representing 
the accumulation of growth over a number of years. Under 
this condition, removal of selected trees reduces the growth 
stagnation factor and the remaining trees grow at an in- 
creased rate. As growth again slows down another cropping 
should take place, This is the simple principle of selective 
logging - the removal of accumulated growth periodically to 
keep the stand at a healthy, productive growth rate. 

Upon explanation of the proposed marketing 
assistance, the woodlot owner entered into a signed agreement 
with the Department as a co-operator, agreeing not to sell 
or allow to be cut any trees except those marked, upon 
penalty of a nominal fine per thousand for the estimating 
and marking service of the Department. 

The trees were marked with a view to a second 
marking which would be necessary afterwards to remove weed 
trees and trees of low value in order to give good growing 
conditions. Hach tree marked for removal was blazed at 
breast height and below stump height; the stump blaze being 
branded to detect any unauthorized cutting. The total log 
scale estimated for the 223 trees marked was 47,600 board 
feet Doyle Rule. The trees were tabled as to species and 
diameter on a mimeographed form, 

All the estimation data were turned over to a 
timber agent chosen by the Department. The timber agent 
entered into written agreement with the owner to 

(1) solicit tenders from buyers; 


(2) draw up a timber sale contract 
protecting the owner; 


(3) check on cutting operations; and 

(4) measure and collect payment for all 
wood cut before its removal from the 
property. 


The agent was to receive a percentage commission on the gross 


sale value. 
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The timber agent mailed the volume estimate 
sheets to all local log-buyers, giving location of the wood- 
lot and inviting inspection of the bush. 

The timber sale contract set forth the prices 
agreed upon for the different Species, required that tops be 
worked into 4~foot wood to be paid for at an agreed price per 
standard cord, provided penalties for the cutting of unmarked 
trees, and required that the woods operation be conducted 
with a minimum of damage to the woodlot,. 

Prices realized by the owner were much better 
than the average paid in the area. Prices per thousand board 
feet Doyle Rule were: 

MERU omen COC TORK, 5719's 0 ose wrrale'ere eres POR 


White ash, soft maple, hard 
maple, basswood and cherry.......-$00 


ROI INCUr, aha liitcigts © ciseataielaie abate some hoo 
CDE CLOUS rs elas ctl aisle’ chsh es ave: siaieiocre #avareie LD) 
GC el eta insted hae eetsiste ele inte eis omaener OO 
Fuelwood =~ $i per standard cord 
The experiment was considered very successful 
by all the parties concerned, yielding about 2,000 board feet 
more than was estimated, and the woodlot has been left in 
pane growing condition with an expected second cut in fifteen 
or twenty years of 25,000 board feet. 
' (o) Forest Products Co-Operative in New York State 
| In Otsego County in New York State local interest 
in forestry, stimulated by critical needs arising from the 
depression, resulted in the organization of the Otsego Forest 
Products oe Association at Phoenix near Cooperstown 
in 1935 as a farmer co-operative under the co-operative 
corporation laws of New York State. In its certificate of 
incorporation the objectives of the Association are stated: 
"To promote, foster, and encourage the better care 
and increased productivity of woodlands, the 
orderly and efficient marketing of forest products 
through co-operation to climinate speculation and 


waste, and to stabilize the marketing of forest 
products," 
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A survey covering a radius of 35 miles from 
Cooperstown indicated about 2 billion feet of merchantable 
timber, a fair portion of which could be available to the 
Co-operative. In 1937 a loan was arranged with the Farm 
security Administration to construct and operate a farmer- 
owned processing plant. Since that time this association 
has afforded farmers within an increasing radius (now about 
20 miles and occasionally up to 90 miles) an Opportunity to 
practise forestry in conjunction with their usual farming 
enterprises on a basis that assures equitable return from 
any species and grade of product in whatever quantity offered, 
The program requires change from the common stripping of 
woodland and of utilizing only the best trees of a few species, 
to selective logging and diversified utilization whereby the 
forests will be managed for a continuous high-valued yield. 

Otsego County, in which the centre of the mill- 
servicing area is located, is not unlike much of Southern 
Ontario, The county is dominated by dairying; about 62 per 
cent of the land is used for crops and pasture; 28 per cent 
is in forest; the remaining 10 per cent is abandoned farmland 
(reverted to brush), water, roads, marsh, building Sites, 
and so ‘on, 

The Association is composed of members and 
operated by a Board of nine Directors elected by members at 
an annual meeting. The Manager is appointed by the Board 
and is assisted by an office manager, a complete mill crew, 
and fieldmen who handle member contracts and all phases of 
the field activities, 

To become a member a person must be a woodlot 
owner, must purchase five shares of common stock at $1.00 
per share and must sign the Association's Marketing Agreement. 
The member thereby agrees to manage his woodlot according to 
good forestry practices and to sell any sawlogs cut by him for 
Sale to the Co-operative and to accept 5 per cent of the value 


of his logs in common stock, Members receive patronage 


id. 


> J te a> 


‘dl ‘yee ur | i lee 
t ; 1 cy Pe A Le A hte ane 
dg} 
; t 
my a $ ao ‘ ‘ a 
} Na »- 4 + 4 BA i Ds. ' : 
. j 
Te ' : s & 
f T <3 j fy FOL eh | 1s 
? - 
i 4 7 } 
: | ‘ - be detel 
dy 7 A 
, i 
; j ! bL 
nt % 
4 t 
; ; ey ee AY Sh Cg. 
: r oy coe cae) My 
pd 
; ¥ } he 
ry 
' i ) | 7 
% © 
~ Fr , 
ri 3 at . e } , 
4 
“ gy {4 
hi 
* 
Ry " ion f 
‘ ; Frets L : net 
» ~ se a t . 
tt n 
a L 4 § 
3 j 
; ~ ' 
Rag y bake ‘ 
| 
Fi 
pm f 
F ; ey A a 
» RAY 
| ky i 
, i goed bodega) 
7 = - ; ¢ [ Fmt : ' 
; ; ‘ ~ t matt cst » be a —. o's 


hoa 


| vy 
feirie sll é 


DM afk Or 
1 


Misi): 7 ; " ma 


| Biv kion eae ad y 
‘ E Aten ie a bi ter bo ' ri tee 


‘ cy 


h % ‘anit ro ‘ 
ge CHES Th. SE Bie bao GNSS Yd 


De-Goadk Koons “Re ebterie Sv5 D auiilaiey ve At 


il - ‘ 
Coe ; 


ae 


fe nega a ag ta enonees Bad. ete peu: So 


‘as J \ > +o 
ed JOLHSSV: BIG vaneetr 02 egarmne! ae 


od bas aad 


A f. 
ke AF OG sen ta 2 dence oe + bly ov oor . 
ii mite a 7.3 reas a ms 
Mieke dod tie sa Are Bo 


. 
‘ ps : P weber er yt im 
re ? \ oY ee at , + 4.0 , 


. , 


| 


Db iy 


dividends, The Association agrees to assist the owner in 
applying good forest practices to his woodlot and to publish 
prices and grading specifications for logs on a delivered- 
to-the-mill basis and, should it be unable to handle the 
member's forest products advantageously, to give permission 
to sell them elsewhere. Lumber needs of members are met at 
wholesale prices at the mill, By 1941 the Association had 

a membership of over 600; this had increased to almost 

OO by the spring of 1950, 

The Association's fieldmen will, on request 
and without charge, cruise a member's woodlot and mark it 
for cutting, telling him the number and volume by species 
of trees in his woodlot and the physical condition of the 
stand. The marking viewpoint is to improve the woodlot by 
removal of mature trees and leave the young and medium-sized 
trees of commercial species to grow, 

The plant of the Association is modern and 
equipped to get the most out of the log at a minimum of cost 
and waste. It has a hot log-pond, a modern band mill, a small 
circular mill, edgers, trimmers, slabsaws, planing mill, smail 
resaw, and mechanical conveyors to the sorting and grading 
deck, The equipment is powered by electricity and steam. 

A very important feature of the plant is its battery of dry 
Kilns. There is rail service into the mill-yard. 

The mill cuts annually between 24 and 3 million 
board feet of lumber, which holds consistently to 66 per cent 
hardwood and 34 per cent softwood, Mill operation is on a 
three-day week basis, it being established that full-time 
operation would too rapidly deplete the timber resources of 
the area which can be economically serviced. The 12-man crew 
works the remainder of the week on lumber handling. The daily 
cutting rate is 20,000 board feet of softwood or 15,000 to 
16,000 board feet of hardwood. 

The Association publishes a leaflet every two 
months which is sent to each member, It describes activities 


and facts about the Association, and farm forestry practices 
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in general which are of interest to the members, Through it 
the members are posted on current log prices at the mill by 
Species and log grades and the standard log grades of the 
iiivarelset forth in detail. © The following is the log grade 


Specification and log price effective AugusticLy 2950% 


LOC CPRICH Bist 


PRICE: (Per M Doyle Scale Delivered at Plant, 
Pacen ix, Maids ti Wis) 


———————— 


Log Grade 


Species 
Select | No.1] No. 2 No. 3 


Hard Maple 
Ash 

Basswood 
Black Cherry 
Birch 


ma 18.00 


| 
50.00 | 33.00 
| 


White Pine 18.00 


= 20,00 


47.00 | 37.00 


Red Oak 30,00 18.00 


EP fa 


Beech 
De Bln 
Soft Maple 


| 
| 
| 
35.00 | 30.00 | 23.00 
| 
| 


E Hemlock 
939.00 per M for. logs, 8,10,12,14 foot lengths 
ie 00. per M for logs, 16, 18. 20° foot lengths 
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Demonstrating in many ways the economic advan- 
tages of co-operative action, the Association has largely 
overcome many of the obstacles that make intensive forest 
management on a continuous yield basis impractical without 
a market that will absorb all classes of products, pay fair 
prices and accept delivery in small quantities from widely 
dispersed farm forestry enterprises, 

(c) The Lanark County Co-Operative 

Mr, W.E. Steele, District Forester at Kemptville 
in Grenville County, supplied the factual data upon which are 
made the following comments on the Lanark County Co-operative 
for marketing woodlot products. 

The Co-operative was set up by a group of 
woodland owners in the County of Lanark in March LOS. vas 
objectives are the better management of privately owned 
woodland to ensure a continuous yield of the best material 
possible from the forested land of the members through profit- 
able marketing of all the woodland products. 

To put the woodland enterprise on a paying 
basis to the individual it is necessary to market not only the 
material suitable for lumber manufacture and special products 
such as veneer, but also the inferior products such as the 
poorer hardwood species, low-grade hardwood logs of the better 
Species, small softwood products such as cedar posts and poles, 
and that material removed in improving a woodlot during what 
may be called sanitation cuttings. It was felt that the 


advantages of co-operative action by woodland owners in the 


field of marketing would best solve the problems of the 
individual, particularly in respect to inferior or small 
products. Acting as a group rather than individually and 
through a member active in contacting prospective buyers, 
they can hope for recognition by the buyers in the area as a 


stable source of the various woodland products. 


witevbe gimonnde af tb, 
efoymst end, pv 
gaorey ovtanssit ous | 
suerte tw Laobaobiragity ini 
niet YA easoubore to 2988 
“yw heb tw 4 can se. i 


ee 


ay : 


Waite. doLiw aoa. 6 seb pals bane 

Sv isstogneny enue deep edt no eangenos sitwotton i Wi - 
i" mah in levatbong zolbaow pate gio eh i 

‘Mies quota 5, A we joa new ovisaraqoaoo ‘od, hy i aa 

ary \Oeee doret! i dened te, ono) eee ah erteawo' bas fF ou 

pedir. lo teW bey), $e) promagsirse ~oeted anid ore coviioatss Py 

Lakieson jad ans 0 bloxy auousiones & omens ot i) SL es 

Sel ong Hguordg atechaoit edt ‘to, honk bedee702 ont orsne eldkecod | 

jad oubosg baatboow og Ele “to a he 


y 


Arey 8 no “sainquodnd:trmntboow aud dug ‘oT | 
ane ylud 36: roa yet 0, ‘yusenoodit ab $2 fiybivthat odd od dfeaan: 
gt oubhor uy (sd geqe” ‘one erygostunen! medial yor, sides tue Ierietem 9 4 
gfe ea coun evorbertt’ dorm’ ots’ cede yd -396n8t 45 dowa 
teeted ekg, BY: ogee boowk ted bbsra-nos Lgotoage goowbrsd: = pr0e8g 
ara: is. ateog “ebeo a6 Hone edowhoxd boowitor Etoma -eokpagal | 
gady: * padi cotboow: 6 qatvougal ni bavomsd Iakitetem sadly bis 
gid tad teet Baw. 42 /segaivdes cde) ai bolisy i am 


ets, 4b srenwe husatboow se notion ordyes & 
say ‘te anioidote od ayloo. aed) ‘eiuow. aattaorait 10 biett 


tlawge 70 sind se"hn oa sobgaut ae ipatuoboaee 5 fouibky tent 


5 09 0 eogedtevhs | ry 


bas yiloubtvrbe? sent Toisas quote 4s ghivon , ses osbo1g 
eid ev stapgaong: ait Ea fetnios ae, eyitos <odmem £ Agiouis 

Bes sete wit ab grew ovis od hoLtingoset ant eqost ne ceils 
oe a set QuboIG bnatbgon eubtusy odd to ‘sotvos si¢aas 


at 


-120- 


The establishment of the Co-operative followed 
an extensive educational campaign carried on by fieldmen of 
the Federation of Agriculture, the Department of Lands and 
Forests, and the local Farm Forum leader. Interest was 
aroused through moving-pictures, talks at schools, local 
evening meetings, press releases, radio programs and public 
speaking competitions on woodlot management. Meetings held 
at Lanark were attended by officers of the Department of Lands 
and Forests; representatives of pulp and paper companies, 
Sawmills, and other wood-using industries; and members of 
agricultural organizations. Gradually a workable plan was 
evolved and the Lanark Forest Co-operative was set up under a 
number of directors with Mr. Herb Paul as manager 

Mr, Paul of Lavant, the main force behind the 
formation of the Co-operative, is an energetic leader of the 
local Farm Forum, caretaker of the Lanark County Forest, a 
farmer and owner of several hundred acres of woodland in 
Lavant Township. As manager of the Co-operative his duties 
entail the location of markets for the woodland products of 
the members, arriving at satisfactory price schedules, collec- 
tion of payment for products, ensuring that products are ready 
or delivered at the time promised, and advising members on 
Gone their woodland according to best forestry practices. 

By the fall of 1950 membership in the Co- 
operative was approximately 60, with an increasing interest 
in its operations prevalent. The membership fee is #5 and 
in addition the Co-operative takes 5 per cent of the sale pro- 
ceeds of products handled. The member pledges to supply 
the quantity of material at the time and place agreed and 
to practise woodlot management according to conservation 
principles. 

At present the Co~operative has no intention of 
undertaking a manufacturing endeavour such as a sawmill for 
lumber or railway ties. Logs are not accumulated at a central 
point and sorted as to species and a grading standard, but 


‘are handled direct from woodland to buyer. The purchaser's 
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measure of the volume, by grade where it might apply, is 
accepted as the basis for payment on transactions, 

An objective of the Co-operative, stated as the 
better management of privately owned woodland to ensure & con- 
tinuous yield of the best material possible, is a highly 
commendable aim. However, the statement embodies a tremendous 
amount of field work on the part of those capable of advising 
on the subject of woodlot Management. This is a job requir- 
ing experienced field personnel. At present, although the 
Department of Lands and Forests is following this development 
in marketing with interest and co-operation, it has not the 
staff of extension foresters to provide the many owners of 
farm woodland with the guidance that is necessary. If the 
farm woodlot is to assume its place in the economics of the 
farming enterprise it must be shown that it pays intdollars 
and cents to the owner. The average woodlot owner cannot 
afford to carry on practices at a financial loss in the 
interest of the region or posterity. if, in its infancy, the 
Co-operative manages to make dollars and cents for its members 
by the sale of those products generally difficult to marker 
as well as those relatively easy to market, and does the best 
it can toward field guidance on woodlot management for per- 
petual yield, then it will have done a lot toward good 


forestry in its area, 
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APPENDIX A 
AGREEMENT BETWEEN THE ONTARTO DEPARTMENT OF LANDS AND FORESTS 


AND THE UPPER THAMES RIVER CONSERVATION AUTHORITY 
COVERING FOREST LANDS 


a 


Sot AA a eS ES 


ACRETWENT made in triplicate this llth day of 
April, 1951, pursuant to The Forestry Act, Chapter 147, 
R.5,0, 1950, and The Conservation Authorities Act, Chapter 
62, 1950; 


BE TW E EN: 
HIS MAJESTY THE KING, in right of the 
Province of Ontario as represented by the 
Minister of Lands and Forests, hereinefter 
called the "Minister" 
OF THE) FT RST PARR: 


-and- 


THE UPPER THAVES RIVER CONSERVATION AUTHORITY, 


hereinafter called the “Authority”, 
OF THE SECOND PART; 


WHEREAS the Authority proposes to purchase for 
reforestation purposes lands in the Upper Thames River 
Watershed, and is desirous of entering into an agreement 
with the Minister for developing, protecting, caring for 
and managing the said lands, pursuant to The Conservation 
AUCHOTI tL escAct,; 61950: 


NOW THIS INDENTURE WITNESSETH that in considera- 
tion of the premises it is hereby agreed by and between the 
Parties of the First and Second Parts hereto as follows: 


Le The Minister shall, until 2000 A.D., have sole and 
exclusive possession, control, management and care of 
any lands acquired hereunder, and Shall and will, until 
2000 A.D., at his own expense (less such sums of monies 
as Shall have been received by the Minister for timber sold 
and revenues of any kind out of the said lands and improve- 
ments thereon) reforest, develop and manage the said lands, 
and will supply and plant trees deemed by the Minister best 
Suited for the purpose of reforestation, and shall furnish 
all necessary equipment therefor, and shall erect and 
maintain during the said period all necessary fences and 
improvements; and, subject to his directiom, the work of 
reforestation on the said lands shall be conducted in 
accordance with approved forestry methods. 


ram The Crown agrees to contribute fifty percent (50%) of 

the cost of all land acquired by the Authority for the 
purpose of reforestation, provided the Minister shall 
approve in writing of purchases of land. 


3. During the year 2000 the Authority shall have and 
exercise one of the following options, (A), (B) or (C): 


(A) During the year 2000 the Authority shall pay to 
the Crown one-half of the cost which shail have 
been incurred by the Minister in maintaining, 
managing, reforesting and developing the lands, 
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and the Cost. of constructing and maintaining fences 
buildings and equipment thereon, provided that any : 
Monies received by the Minister from the said lands 
Shall be deductible from such payment; and upon 
Such payment the Authority shall share equally with 
the Minister the cost and expense thereafter in- 
ourred. in maintaining, managing, reforesting and 
developing the said lands and improvements, and in 
Ehevcost, ofsthe utilization of the timber upon the 
Said lands from time to time, and shall share 
equally with the Crown any profits derived from the 
utilization and sale of any timber upon the said 
lands. The operation, control and management of 
the said lands and timber is to continue under the 
direction and control of the Minister; or 


(B) During the year 2000 the Authority shall pay to the 
Crown, without interest, all monies which shall 
have been expended by the Minister in the main- 
tenance of the improvements and equipment on the 
Said lands, but any monies received by the Minister 
from the said lands shall be deductible from such 
payment; and upon such payment the Authority shall 
have possession and control of the said lands, 
Subject to the written consent of the Minister for 
the utilization of sny of the timber upon the said 
Lands. or 


(C) The Authority shall grant the said lands to the 
Crown in fee simple, free of all encumbrances, 
together with all improvements and equipment there- - 
on, and the Minister shall pay to the Authority 
the purchase price of the said lands, without 
interest, and the payments provided for under 
clause 2 hereof shall be credited against such 
payment, 


4. tn the event that the Authority exercises Option (Ba; 

the Minister undertakes and agrees to give to the 
Authority such technical advice respecting the continued 
reforestation and management of the said lands as the 
Authority may from time to time require, 


oF Should the Authority fail to exercise any of the above 
Options (A), (B) or (C), the Minister may designate the 
Option by which the Authority shall be bound. 


6, Upon the Minister designating the option, the Authority 
Shall forthwith comply with and carry out the terms of 
the option so designated. 


Zs This Agreement shall be binding upon the Party of the 
First Part and the Authority, its successors and 
assigns, 


IN WITNESS WHEREOF the Minister of Lands and 
Forests for the Province of Ontario has hereunto set his 
hand and the seal of the Department of Lands and Forests, 
and the Chairman and Vice-Chairman of The Upper Thames River 
Conservation Authority have hereunto set their hands on 
behalf of the said Authority, and attached the seal thereof. 


SIGNED, SEAIED AND DELIVERED ) 
in the presence of: ) Hehe -GOoTt x 
) Minister of lands and forests 
Be a a ZAVT Ts for the Province of Ontario 
) THE UPPER THAMES RIVER 
CONSERVATION AUTHORITY , 
) 
) 
) 
) 
) 


L. N. JOHNSON BY J. CAMERON WILSON 
mec. Treas, Chairman 
Uy te Hee 


AND: G. W. PITTOCK 
Vice-Chairman 
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CHAPTER 1 


THE RIVER 


1. Tributaries and Watershed Areas 

The Thames River drains 2,202 square miles of 
densely populated and for the most part excellent farmland 
in Southern Ontario, It rises in the highlands of Perth and 
Oxford Counties northeast of London and carries water more 
than 190 miles to Lake St. Clair. Characteristics of the 
watershed suggest the division of the river into two sections, 
one above Delaware, the other below. 

Above London the Thames has many tributaries all 
of which drain into three main branches, namely, the North 
Branch, with a drainage area of 661.4 Square miles, the South 
Branch with a drainage area of 396,4 square miles and the 
Middle Branch which joins the South Branch approximately five 
miles west of Ingersoll with a drainage area of 132.8 square 
miles, The South Branch joins the North Branch in the oity 
of London, the whole drainage area above this point being 
1,190.6 square miles, 

Tributaries of the above three main branches 


and their approximate drainage ereas are as follows: 


North Branch: Tributary AreasSquare Miles 
Medway River 74,7 
Wye Creek Arte 
Fish Creek Jey 
Trout Creek 64.8 
Flat Creek ' 3509 
Avon River OO el: 
Black Creek 62.8 
Whirl Creek eae! 
South Branch: 
Waubuno Creek 3949 
Reynolds Creek D897 
Cedar Creek Of 
Middle Branch: 
Mud Creek 26.9 
North Branch Creek hat 


The drop in elevation from the source of the 
North Branch to London is fairly uniform at about 7 feet per 


mile. The South Branch drops more rapidly for the first twenty 
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a oe 
miles at about 11 feet per mile, then levels off to 43 feet per 
mile, The Middle Branch drops at about 11 feet per mile through 
Thamesford, 

Below London the Thames flows through a compara- 
tively narrow watershed, the slope becoming less severe as the 
lake is approached. From Chatham to the lake there is practi- 
cally no drop in elevation, Most of the tributaries are 
comparatively small, three of the largest being Dingman Creek, 
draining 58 square miles, Oxbow Creek, 35 square miles, and 


Crow Creek 12 square miles, 


Le Summer Flow 

The problem of summer flow is not so acute on 
the Thames as it has become on some other rivers in Ontario. 
Even during the period of low flow in the late summer months, 
there is usually enough water in the main branches to prevent 
excessive pollution. | 

Wide variations in the volume of flow were 
normal in the earliest times of settlement, The printed 
descriptions of the area are apt to dwell on possibilities of 
navigation and ignore the fact that this navigation was 
seasonal, On the other hand, the manuscript reports of the 
first systematic examinations of the Thames contain statements 
that at many places above Thamesville a loaded canoe could 
hardly pass in the “dry season"*. Descriptions of the difiieuity 
of using canoes between Moraviantown and London, and still more 
between London and Woodstock, are found in several Diaries of 
Survey from 1796 to 1612, sometimes in periods of normally wet 
weather, Part of the trouble was due to obstructions, but the 
depths recorded by Augustus Jones in January 1793 between 
Muncey and Woodstock show that shallow water was a contributing 
factor and that these complaints were not merely excuses for 
delay on the part of the surveyors. Most of the references 
to rafting are for the periods of spring and autumn freshet 


and this seems to have been accepted as the normal condition. 


gag Seay By 8s diy 5 Fa ee ; 


~ = 
' y, uw" 1 
: TP eo Fa 
e ; ; he ot) ay we" y 
Lb ean 4 i © (Aa eee 
Bog Pubcon. ¢ ne Ree 
Lot x os 
yesh ait peiniree ii sieeeNaa 
' AK, 
/ x : : at ‘ ui ) ati Nes i, 
8a We 9G) FARO, ES ae Sawer es pase, as 
; ‘ $F ia ‘ ie i. » ne 
yt MeO : au 9 it * * eae a ue ie’ city 
7 na 7 di lt ¥ 
: et : 4 } at 7 Ms Te ha, wrAT ie i 4 . 
, Wer ; et . 
: ; ue’ ; 
ait gutted) teditbs: Ga Gapaamae £60) io vive Tie 
- ys ¥ ; se m a. oo. we 
LPR OME Ra ORAL ORY 9 keene ah suswoA ie ; 
EY » \ ’ ast 
ea? le 
| d 
Pa oe Mee Nate S ale 2g) 
ey a ae i 
‘ i j : : ete innate a 
. J te ee ee oe . ia 
| Aa 
i ti Rad 7 ° A k “2 Trica i he ’ ou i : - 
, : ae 
' | ’ i ra ; 5 F ea (iit 1, ti tet | gi 2 Beis rire es ’ 
‘ “a 
j r; ae, peel py 6 ma 
ini “a wat) Fay tere nat tG nets 
: ‘ 
poi eee OTP Ree a at OEE es RE ae 


isu tied outro 


Oa Ts Ga fF D6 yy pte Fe we elite 


acne “rie 
fT ee oe 


fn 
There are, however, a few records of rafts or small boats being 
used above London in June and evidence can be produced that this 
was possible around 1860, when mill dans and weirs had raised 
the level in many places, 

Nevertheless, it would have been less misleading 
if the writers of the 1830's and 1840's had added Jones'words 
"in the spring and eutumn floods" to their statements that the 
Thames was navigable from Louisville to London for boats and 
barges and to Woodstock for small boats and rafts. This 
navigation was of great use to the earliest settlers and the 
later lumbermen, but it was always precarious and in years of 
drought it sometimes became impossible even at the freshet, 
These years of drought, when Swamps and creeks were dry and 
mills idle for lack of water, are recorded quite often in the 
1820's and 1830's, but the complaints of water shortage do not 
come from the millers and farmers on the Upper Thames. It is 
probable that there was always a sufficient flow in the river 
and that,if it had been confined in a narrower channel, barge 
navigation could have been made permanent with a moderate 
amount of water storage. Some canal schemes were seriously 
proposed before 1830, but long before sufficient means were 
available to carry them out railways were making inland water 
transport obsolete even for heavy freight. 

The fluctuations in flow appear to have been 
less before the clearing of the forests. The river on the 
average seems to have had more water in summer. than is now 
the case, It is plain that many of the tributaries had longer 
courses before 1880, and some streams which are now dry in 
Summer were then flowing all year round. The cutting of 
remaining woodlots since that time and the draining of swamps 
and wet land. have reduced the amount of water storage so as 
to have a marked effect on the river. The references to trout 
being caught even in the larger tributaries of the Themes, in 


early times, show that a change has taken place in the river 
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which is not entirely due to the pollution of the water, In 
some cases mills were located on small streams which wovld 
not now provide enough power to run them during most of the 
year. As early as 1895 a complaint of decreased flow in the 
Thames is found in the St, Marys Argus, It is probable thet 
Since 1860 the bed of the river in many places has’ been scoured 
out and the banks undermined by floods so that the streams run 
broader and shallower than before, Ina few places the river 
bed has been artificially widened and deepened as a measure of 
flood protection, 

The records of stream flow near London, which 
have been kept for the past thirty years, indicate that Sep- 
tember is normally the month of lowest flow on the North Branch 
and August on the South Branch, Years of low flow in the 
summer and autumn have been frequent; the most pronounced period 
occurring in 1936, on both branches, In that year the com- 
bined flow of both branches averaged 45 cubic feet per second 
for the three months of July, August and September, and for the 
four months of July, August, September and October the flow 
was 57 cubic feet per second, 

There is no evidence that this condition is be- 
coming more pronounced of late years, and complaints of the 
unpleasant consequences of low flow are only met with in a few 
localities, A better regulated flow in summer would, however, 
be very desirable as population and unavoidable pollution 
increase, especially if the possibilities of the river for 
recreation are to be developed to the full. ‘The planting and 
protection of source areas, highly desirable for other reasons, 
would have a great effect in increasing the volume of water in 
dry seasons, and this could be supplemented from the reservoirs 


necessary to control floods and from recreational lakes. 


Ve Encroachments 


Encroachments include any works of man which are 


built on the natural flood channel of a river. These flood 
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channels may not be used by the river for several years, but 
at certain intervals, due to excessive precipitation and other 
factors, this Supplementary channel which it has created for 
itself will most certainly be flooded, because it must be 
remembered that flooding is a natural phenomenon of rivers, 
As early as 1541, when DeSoto came up the Mississippi, he 
recorded "floods to the height of the treetops for miles back 
of the river". Also Zeisberger, visiting the Thames in 1792, 
stated, "We found out and saw that in the spring the river 
rises twenty feet or more, Therefore, all the bottoms are 
covered," 

In the process of settling a new country, en- 
croachments are often unavoidable because, as is well known, 
Many of our towns and cities were established by the erection 
of a mill on the river or at the junction of a small stream 
with a larger one. Gradually as time went on, other businesses 
followed, shopping districts were built up and spread out 
around this nucleus of settlement. ‘Thus it happens that such 
towns, or the older part of them at least, are completely 
within the flood channel, and when high water occurs, they, 
of course, are flooded. 

In the Upper Thames Watershed, however, St. Marys 
is the only place of any size in which much of the main streets 
are exposed to serious flooding, The sites of the three cities 
and of Mitchell were chosen because of their relation to the 
navigation of the river or to road intersections and river 
crossings, and the two last influenced the placing of some 
smaller villages. ‘hen regular townplots were surveyed they 
were placed in almost every cage on higher ground outside the 
natural flood channel, Mill sites were found adjoining these 
plots and as the town grew industry tended to be concentrated 
along the rivers, Waterpower was at first the only form of 
power and up to 1850 remained the cheapest, The railways were 


built along the valleys and this tended to keep industry close 


ia iv a #4) 
. 
4 rita. ee 
o) Sua (oe ae 
raat ne ae 


Wah toe 


ae a 


ONT. ah iano eal’ wise : | ovis 4 
cowie sat pigraa’ edd" RE mite ‘ed oe 400 mit 


ws cent end in tsi c aes ‘s ‘S908 ete 


, i ( : " i ; aN a0 3 We) ‘ 
Hts tC ENOD) WOES swat idtos| te mbar hi 
aioli SN B27 68 ,onkaosd, olden townnu notte ots ete 


‘Gtteere wis, 20 One tddndae: esate aetiho, bas aewroit TH te ee | 


f bias is) odio tis. oe te: Eth morte ead 0 Liban a to 
Soda ira Ao) Poxeiwt Perey a Ae taufare GAO tog "te ti ® ane ( 
dig Cy 2 SSB, Rs ‘ehtad amp. aeohatete gabqaqons ' <Dewe at 
ate sia eh esse _atnametitee. 3 to. pitoganns ald? hao te a 


’ 
“bP i 
Leh ip i 8 ee 


a= 
‘ 
a 


ridin: dah 


. igs. ATS teed Sig, MT BO) 184 zabLo eid) Ge RaW 

senet sitinnod, qarat dba cin See yf enitasia boeshh ent cede Bw) 

'v | i be i Bhs te iia dedoolt. Roe: oa se te 
RU 8e IE gelato x boats sodail oat oan ort Bs en yee a 


203 | Hh, ORE ean avi to ba pu ea Ee Ieact fe a eval yiao., ott ata - 


‘ bo Je b6, ASR aah « to eotke an remsboons BHOF ‘toe, os borpqxe’ ara 

Ui aac O% ns Eg La, | ghosts ta, suuboed, naeoile erew [leno lm t9 “" 
Saban? Fc) ed nua reowpried et ‘bp a re 72, nevts ame. Fo no2dea ki ao 
Latest eh genet adr fieouosrt iat tank: ont 656 Ties. ee | 


nasi aay, ah Pape: nec? satire nema sagapitty selfs oa 
sce sto AaeR weve raomls, BE ‘Bava tg one 


one Ghia ony: Rauromey | racig.ti 
iaoits, Aarakeibe Pxsio’® obey. aot fa’ pasa ‘honnods booLt Lect 
abies asnnory ‘ad 9): nebaad. peau, weRg eyo eit en bee i 


Mas o's iitine Ont the mit te Bie couctg'te HAN" ) nagrts erit.. bs. . 


A ail Bey ct et CO GAMO aug Senisnen aE s ot was" 8 


ante itp, 0 od babnsd. eitt) iin cial ene. encom 
by Tan ad A a neo mH i a rhe ia 


i 


=6= 
to the river and owing to lack of transportation residential 
ateas grew up near the mills ana factories, As the cities 
grew and real estate became more valuable, there was further 
erowding into the flood channel where the land was considered 
less desirable and could be purchased at a cheaper rate. 

Moreover, as such encroachments were in progress, 
and particularly if the river did noper ood severely for ten or 
twelve years, Reopid began to think that severe floods would 
not occur again, This, of course, is an example of foolish 
wishful thinking because the records show that the rivers of 
Southern Ontario do flood Systematically, and of late years 
these floods have become more severe; both from the standpoint 
of high water and damage to structures which have been built 
in the flood channel, 

The presence of encroachments such as narrow 
bridges with abutments projecting out into the river valley, 
factories, buildings and so fortn, not only aggravate the 
flood situation from the standpoint of preventing the free 
passage of water but also by piling up large cakes of ice 
which naturally float on the crest of the stream in the spring, 
accumulating behind these structures and building up a 
damgerous dam only to break when the pressure becomes too great 
or the temperature modifies. These encroachments together 
with the gradual denudation of the forest, especially at the 
headwaters of the rivers, have aggravated the flood situation 
on most of our streams in Southern Ontario, and it is largely 
due to these causes that some IMajor works must be undertaken 
chiefly in the building of dams or the building of dikes in 
order to protect the towns and cities which occupy the river 
channel in whole or in part at certain points on its course, 

The problem of encroachments has been pertinently 
Summed up by a U.S. Army Engineer as follows: ‘When we are 
honest with ourselves and get down to the bottom of the flood 


problem, about 90% of perennial flood damage is a result of 
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man's damn foolishness in building his roads, railroads, fac- 
tories, houses, farms and whatnot on land that plainly belonged 
to the river. When he built there, the evidence that the river 
had used that land for flooa purposes was plainly visible, and 
when that evidence is there you can be darn sure the river 
will again flood that land. Tt would be much simpler and more 
economical to retire from human Occupancy and use these per- 
ennially flooded river bottoms and give them back to the river 


for flood purposes, i 


This is an arresting statement, but of course 
impracticable where settlement has advanced to the extent of 
Millions of dollars in real estate, It does, however, set 
forth clearly the relationship between flooding and encroach- 
ments . 

If an examination is made of the towns and 
villages which occupy a part of the natural flood channel of 
the Thames River and its branches, it will be seen that over 
the years many structures have bcen built which have aggravated 
the flood situation. The scope of this report did not permit 
of making a careful examination of all these, but in order to 
illustrate what is meant by this interference an examination 
was made of some of the more obvious encroachments which occur 
in the city of London which,as is well known, has been visited 
by serious floods within the memory of many living in that 
CLs 

One of the most serious encroachments is the 
CoN.-R. embankment approaching the east and of Cove Bridge. This 
embankment entirely fills the old flood channels leading to 
the Cove and the bridge itself is so placed that it causes an 
abrupt change in the course of the river. In addition the old 
pile footings from former piers have been left in the channel 


LA Nn 


1B This was actually done at Weston, Ontario, after the flood 
of 1850, The older part of the village was wiped out and 
its inhabitants built on the high ground. 
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and these aggravate the situation, particularly when there is 
likelihood of an ice-jan, 

Another type of encroachment within the limits of 
the city are the dikes which have been built to keep the banks 
of the river in check, # These of course were necessary but are 
an example of how such structures crowd into the natural flood 
channel . 

An old encroachment which has been forgotten is 
to be seen at the Dennis Iron Works at the foot of Carling 
Street, at the Forks, The east bank of the North Branch has 
been filled in westward over 100 feet, 

if the extensive system of dams recommended else- 
where in this report is built to adequately safeguard the 
towns and cities on the Thames River from any anticipated 
floods, very careful consideration should be given by all 
municipalities to the controlling of further encroachments in 
the flood channel, It is not enly possible but highly pro- 
bable that,if encroachments are continued as they are being 
carried out at the present time in certain areas, in years 
to come works for the prevention of floods will be greatly 
minimized, Therefore, one of the chief concerns of the 
Authority in planning a long-time programme for the river 
valley should be to control and check further encroachments on 
the river,especially where they are costly permanent structures 


and will involve the loss of property, goods or human life. 
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CHAPTER 2 : 


The flood on the Thames River at London in April 
1937 brought the question cf floods and flood damage more 
forcibly before the public than had been the case at any time 
Since the early years of this century, It was the highest 
flood recorded on the Themes, and was also the most destructive 
of property. In discussions of this flood and of those which 
had occurred in the past, it was often taken for granted that 
floods cf a serious nature on the Thames were comparatively 
modern phenomena, directly connected with the spread of settle- 
ment and the clearing cof the forest, It was said, truly enough 
that there were no accurate and scientific measurements of the 
flow of the river or the height of the floods until after 1958. 
Such accounts of early floods as were known to exist were 
considered unreliable, not only on the reasonable ground of the 
lack of scientific data, but also in the belief that their 
authors had exaggerated the severity of the flooding owing to 
the fact that, being unused to serious floods, they had no 
standard of comparison. The following account of floods on the 
Thames between 1791 and 1951 is intended to throw some light 
on- the number and extent of these floods, the weather condition 
when they occurred, the amount of property damage and the 
effect which settlement in the area had on flooding, 

The first settlers, coming to the Thames Valley 
from lands where much greater floods were not uncommon, re- 
garded the freshets as a seasonal convenience or an unavoidable 
nuisance, according to whether they made use of them for 
navigation or suffered inconvenience or loss from the high 
water, It is usually in the latter case that references occur 
in notes or diaries of survey, in petitions, letters or 


private journals and memoirs, A number of such references have 


filled by further research if time and means allowed, Many 
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of, these early references are vague and general, the most use- 
ful being those of the surveyors, 

Even when the latter do not record a particular 
flood, their accounts of the evidence of flooding are of inter- 
est as showing that the authorities were aware of the flcod 
hazard and influenced by this in placing townplots, For example, 
both David W. Smith, Acting Surveyor-General of Upper Canada, and 
Augustus Jones, Deputy Surveyor, believed in 1793 that the back- 
water or oxbow, called the Cove, at London had been formed fair- 
ly recently by the river cutting across the bend.* Jones gives 
the usual rise in spring at Muncey as about ten feet and at the 
forks as between six and seven feet, He made these observations 
on the second half of Janvary 1796, - Gmina attending Lieuten- 
ant-Governor Simcoe on his return from his first visit to 
Detroit in March 1793, makes a number of notes on the topo- 
graphy of "the Forks” and says of the flats in the northwest 
angle of the Forks: "The River has made efforts to go through 
the angular part of this Plain adjoining the Fork, and a Gully 
remains testimonial of the circumstance; it is probable also 
that this Plain may have been overtlowed, but I am of cpinioner:: 
is not so = cousmunibus annis.* (sic). Later He savse "On the 
South side of the River, below and adjoining the fork is also 
high Land of about 100 feet above the water, axcept at the point, 
where is a piece of low broken ground and has the appearance of 
having been overflowed, there is somewhat Like a deserted chan- 
nel, or rather vestiges of an effort in the River, to take its 
course across the point when the flood is great." In 1826, 
after surveying the townplot of London, Colonel Mahlon Burwell 
reports the same behaviour cn the part of the North Branch in 
flood, and indicated on his plan the course of the water across 
the eastern boundary of the present Labatt Park and the opposite 


flat, as far as the high ground, with the crescent shaped chan-~ 


* Department of Lands and Forests, Toronto; survey Records; 
Field Notes, Vol. I, pp. 191-199 - "Thames — Its Banks", 
D, Y. Smith, Actg. Surveyor-General, & pp. 200-211, “Thames 
River - January - February 1793", Augustus Jones, DsP.G-« 
Smith says “it is said‘ that the new channel had been made 
“of late years, Jones only implies that it was recent, 
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nel by which the floods returned to the main stream below the 
** ; 
Forks, This was the course of the average flood, for if Simcoe 


and his party had remained another week in the vicinity of the 


ry 


Forks, they would haves probabiy been in no doubt that the "plaint 
was overflowed, 1793 being en umcommont year as far as the 
spring freshet was concernsd, ‘These observations certainly had 
some influence on the placing of the site of London, 

A’fairly full record of floods on the Thames is 
available between 1791 and 1800; during the nex fifty years 
fewer references have been found. The newspapers are of little 
use in this period, There were none published in the London 
District before 1830 and those published elsewhere contain few 
accounts of floods, The newspapers of the day gave little 
Space to local happenings except of a political character, 

News travels fast in a small community and by the time the 
weekly or bi-weekly papers were printed much of the local news 
Was stale, A little more coverage was given in the thirties 

and forties, but only occasional copies of the papers of those 
decades have survived and the Space devoted to local news was 
Still small, A fair number of teferences have, however, been 
collected from these and other sources, sufficient to show that 
heavy flooéing was by no means rare at this time. About 1850, 
when are hige newspapers had hecome the rule, the practice of 
printing local news increased and from that time regular reports 
of floods are found. Most of these reports undoubtedly are some- 
what exaggerated, but the exaggeration is rather in the general 
tone of the language used than in the particular details given, 
From these details it is possible to form some picture of what 
these early floods were like and to compare them with later 


floods which were more accurately recorded, 
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* Department of Lands & Forests, Toronto; Survey Records, 
Field Notes, Vol. XV, p. 507; Letter of Mahlon Burwell, 
dated July 21, 1826, & Plan A41, London, June a0» LOZ. 
fn the plan the sovth and west banks of the river are only 
Sketched in and are drawn rather inaccurately, the high 
ground south-west cf the fork is placed too far south, 
This error led Burwell to recommend a bridge at Bathurst 
Street instead of York Street, as he intended and where 

“the bridge was actually built, 
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1790-1849 

The first direct reference that has been found 
to a flood on the Thames is contained in the field notés of 
Patrick McNiff, who had completed a survey of the lower part 
of the river. He reports that on April 18 he found, at the 
point just below Moraviantown where he ended his survey, “that 
the water had been Twenty feet above its then height." It was 
even then runnirg eight feet deep at that point, with an eight- 
Knot current, although he was told that a loaded canoe could 
hardly pass in the dry season. This would mean a rise of about 
eo feet or more, McNiff adds that he was told that the flats 
from the end of his survey to "the second village of Delaware * 


(near Muncey) "are at times overflowed," 

The fiood of 1791 would thus appear to have 
been severe and that of the spring of 1792 was probably nearly 
as high, Hvidence of this flood and a detailed record of the 
behaviour of the river from 1792 to 1798 are to be found in the 
records of the Moravian Mission at Old Fairfield or "Schonfelati 
on the Thames opposite Moraviantown (New Fairfield), “Gnas 
lage wes built for Christian Delaware Indians driven out of their 
homes in Ohio by the Americans. While still at Detroit, before 
they had even visited the Thames, the Moravian Brothers were 
told by Indians thet the spring freshets were formidable. When 
they moved up the river to look for a village site they found 
plain signs of recent Peeood.. Going beyond all settlement, they 
found the current too strong for their heavy boat and had to 

) 

make use of the canoes of some local Indians, ‘They spent the 
next few days exploring the river. As they had come from the 
Muskingum, they were on the lookout for signs of flood and on 


Nah oe we ger oly they note that “along the river there is abundance 


a ee 


a There were two Delaware” villages above Moraviantown, the 
first near Middlemiss and the second(the "Delaware Castle) 
on high ground near Muncey, ‘They were both occupied by 
Munceys or Monseys, a tribe of the Delaware Nation. The 
Munceys were usually called Delawares by the English at 
this time, Zeisberger, however, always distinguishes be- 
tween the "heathen Munceys and his Christian Delawares. 
There was no white villege of Delaware at this date. 
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of good and fine Landy: only sinwthe Spring it is flooded." In 
the entry of the 28th they are more definite: ‘We found out 
and saw that in the Spring the river rises twenty feet or more, 
therefore all the bottoms are covered." Zeisberger evidently 
concluded that this was 4 yearly ccecurrence, which proved to be 
amistake. Arise of twenty feet in the region .béetween 
Moraviantown and Muncey indicates a pretty severe flood, such 
aS comes only once or twice in ten years. 

The Brothers chose a site for their village, 
taking care to place it out of reach o2 such floods. ‘This was 
at first a little higher up the river than the site finally 
occupied, but at the final site also, care was taken to choose 
a situation on the higher terrace, near a spring creek, On 
May 1 ~ "In the forenoon we visited the country farther up 
and found good enough planting-lLand though wild, but no place 
for a town, since the places either go under water oy are very 
high hills on the river," After they were finally settled at 
Old Fairfieid, the Brothers continued to report the movements 
of the river (often calling it “the creek"), On May 17 efter 
three days rain, "the creek rises fast" - the context makes it 
plain that the river is meant. Again on June the 9th, | "Er om 
the very hard rains the river rose very much so that it is very 
muddy. It is therefore a fine thing that we have a good spring 
nearby, back of the town,” 

In the diary of 1793 is found a pattern of weather 
conditions which is to become familiar later on, A mid-January 
thaw melted the snow but caused no freshet. On March 16 - 

"For two days it has rained. The river rose high." By the 19th, 
the river had "so been rising for several days that it has over~ 
flowed the lowland and many fields.” The height of the rise 

is not given so it was probably considerably less than the 

year before, On November a after several days of rain, “the 
river is risen very high" but no flooding is recorded. Governor 
Simcoe's par ty encountered the beginning of the March freshet of 
1793 on the upper waters of the Thames near Woodstock, while 


returning from Detroit. 
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If 1793 was a4 fairly normal year, 1794 was ex- 
ceptional in several ways, ‘the river had not frozen by Febru- 
ary se. The “severest cold of the winter" came at the beginning 
of March when the thermometer stood at 19 degrees, By March 
ERIKS it was “fine and Spring like", and thé temperature 70 
degrees and ‘tthe ice broke up on the river", Three days later 
"the river ran strong with ice, coming from far up, and has 
risen very high," ‘This sounds as though there may have been an 
,_ ice block somewhere upstream, but, as was to be expected af ter 
@ mild winter, no flooding at Fairficid is recorded. 

Lower down the river, on MacGregor Creek, this 
freshet of March 1794 destroyed the dam and damaged the 
foundation of MacGregoris mill, not far from the site of Chatham. 
At the end of the month Colonel Simcoe took advantage of the 
high water and swift cuxrent to descend the river from Woodstock 
Pave “boat. 

The sudden heat spoiled the run of sap, so that 
little sugar could be made. ‘The summer was very hot. ‘The 
thermometer stood at 96 degrees for “several days" at the end 
of July, "which it never has before." On November 23 a man 
came down from the new white settlement at Delaware which had 
been begun that summer, “with a raft of timber though drift ice 
was already running,' 

the year 1795 began with severe cold in January 
followed by "a thaw witn ratn” on January 29, Again cold 
set in and it was not till March 2% that "on account of the 
rain ‘that fell last night the river broke up, when before there 
had been continued cold." ‘The first thunderstorm of this 
Spring” came on March 25 ’ “whereupon the river rose very much", 
but it turned cold again at once and there was no flooding of 
consequence, That autumn, howsver, was wet. On October 15 
there was thunder all day and such high winds that roofs were 
blown off the buildings, and many trees fell, On Sunday, 


October 18 » we find the following entry: ‘Michael preached, 
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and as it hes been rainy the whole week, so that the river was 
unusually high, and the sorn of severa]. brethren under water, 
they helped one another to save it, whereby all were busy who 
were able, and so they continued +o do the next day, for the, 
water was all the time rising." They were more fortunate than 
the Munceys for, on the eoth, they "heard from the Munsey town, 
that in the high water their cornfields had been quite over- 
flowed.” During the winter the Delawares had to help the 
Munceys with gifts of corn to keep them from starving. 

In 1796 there were no fioods and the usual note 
that "the river is very high" is not found after the breakup. 
This would scem to have been due to partial thaws, followed in 
each case by cold weather, so that the snow melted egredually, 
There was some rain in March, but not so much as in former 
years. No autumn freshet took place. 

The breakup of 1797 came on March the 16th.* 

The next day “on account cf the high water many pine timber 
Saw-blocks came down the river, many of which our Indians 
secured.” ‘This shows that Allen's sawmill yard at Delaware 

had been flooded, On March ae vAfter the high river had 
fallen, the snow having melted, hard rains came in and it rose 
again,” Many rafts “of pine lumber" weat by in April and the 
beginning of May, and on May 3 tne Brothers “bought some pine 
boards." Then the references to rafts cease for that year’s 
perhaps because the water became too low to be convenient for 
rafting, 

The little spring-fed "brook", "back of the 
town", had been giving trouble by icing over its banks and 
undermining the steep side of its ravine, Governor Simcoe and 


his suite had had difficulty in crossing on his first visit and 


SF a 


* George Parrin Lawe notes a flood on the South Branch 
between March 14 and 16, 1797, in his diary of the 
Survey of Blandford, Lands and Forests Survey Records - 
wield. Notes: Vol, IT, pe 22t. 
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both the brethren and travellers on the “road” from Niagara to 
Detroit were finding it a great incenvenience. The Brothers 


decided to bridge the ravine ana got out timber for the bridge 


on January 13, They did not have time to begin work until 
July 24, . In the meantime the stream had again cut into the 
bank, The bridge was finished on 4ugust 1, end the entry 


for that day remarks on the convenience it will be to the 
travellers as it is in “the road to Niegara." ‘Thunderstorms 
and rain pours” during the week of August 10 to 17° raised 
the brook and damaged the new bridge so that it had=to be 
repaired, which was done on September 2, 

In i798 the sap was running on February Srda 
Most of January had been fine and mild, From February. 19. tidy 
near the end cof March, there was cold and heavy snow. On the 
twenty~seventh "the river broke up; with warm weather and high 
water.” The next day "a party of whites went up to the Pinery 
to send timber rafts down." ‘The high water continued for some 
days. On April S the water was “higher than it has ever been 
here and we hear that the snow above us, only three days ago, 
was knee-deep and therefore the river will still rise, when it 
has already come up more than 20 feet," This further rise may 
not have occurred, as Zeisberger does not mention the flood 
again, Severe cold and snow “as at Christmas” came on the 16th. 
On the 20th, there were “lightening and downpours of rain”, 
which probably brought the river up somewhat, for rafting 
began the next day and went on all week. 

zeisbergerts diary ends in 1798 and for the next 
twenty or thirty years our information about the river's move- 
ments is scanty and there are few detailed flood references. 

iven if such references had been found, it 
would be unnecessary to deal with them in detail, for it is 
probabie that each decade in which several severe floods oc- 
curred conformed fairly closely to the pattern of the 1790's, 


The types of flood that later become familiar are found in this 
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first recorded geroup; the flood of peak severity, like that of 
1791, followed (and prodably preceded) by others of sligentin 
less height; the moderate freshets intervening between these 
and causing little or no flooding; the rere gale or twister 
combined with a thunderstorm in autumn or early winter some- 
times producing severe floods as well aS wind damage when it 
follows prolonged wet weather; and the sudden Spate after a 
Summer “cioudburst”. usually causing only slight damage as in 
this case, but when the ground is already sodden producing the 
most dangerous and damaging type of flood, The reports of the 
weather, interesting in themselves, show very clearly the 
conditions that produce flooding or check it after it has begun, 
and, in spite of the small amount of settlement on the. river, 
typical examples of flood damage are recorded, These early 
Yeports differ from those found after 1850 chiefly in the absence 
of direct mention of ice jams and in the longer duration of the 
high water, 

The use to which the inhabitants put the freshets 

during the first fifty years of settlement is well illustrated 
by the references to rafting and by Simcoe's second trip dow 


the river. The periodic swelling of the rivers and streams 


@O 


played a large part in the life of these settlers on the Thames , 
as it did elsewhere in the Canadian bush, George Heriot, in 
his "Travels Through Canada; 1807," has an interesting passage 
on this subject. Speaking of the advantages enjoyed by the 
farmers along the St, Lawrence, who could ship their produce to 
market on rafts at any season, he writes: “on all other rivers 
except those of the first magnitude, they who mean to conduct 
rafts down their stream are compelled to be ready at the moment 
of a swell of the waters"; otherwise they might have to wait 
for a whole year, He also says that it sometimes happened that 
the "spring freshets are not sufficiently high" for rafting. 
This had occurred on the Thames in 1806, when the lumber was 


Piled up in the yards of the sawnills at Delaware and at 
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Dorchester waiting for enough water to raft it to Detroit. 
"High water" on the South Branch, lasting 
rom April 5: to April9, interrupted William Hambly's survey of 
lots on Dundas Street (Governor's Road) in 1800, Hambly also 
records finding a great flocd on the Lower Thames and all the 
low grcund under water when returning from a survey near the 
Sydenham River on September ia Laon. Nathan Bangs, the 
first Methodist circuit rider to visit the Thames settlements, 
mentions encountering heavy flooding a little higher up the 
river in October and November of the same yearx  Ilt°is Hoe 
eertain whether any other floods occurred on the Thames in this 
decade, lain signs of flooding, that had covered the North 
Branch flats in the second Concession of London Township to the 
depth of three feet or more. were observed in the summer of 
1810 and it is likely that this flooa had been fairly recent, 
Between 1810 and 1830 only one definite reference 

to floods has yet been found, vnough there are several general 
references to the “periodic inundation " or “annual overflowing’ 
of the flats. When this was of normal extent it was considered 
an advantage because it enriched the meadows with silt. It is 
likely that one or two heavy floods occurred during the war 
of 1812-15, for flood demage is reported from other rivers. 
Floods on Springer’?s Creek and the Medway in 1819 interfered 
with Mahlon Burwell's survey of Lobo cr with his journeys to 
and from that township. A series of mild years after 1822, 
with dry summers and open winters, caused a shortege of water 
in South-western Ontario so that Swamps and streams dried up 
and mills could not grind, It is not likely that there were 
other serious floods before 1829, though there are some 


references to high water. After 1826 the population of the 
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‘3 The flood in September brought down a quantity of drift- 
wood and was probably severe over the whole watershed, 
for severe floods occurred at the same time on rivers 
near Toronto', 
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area WaS growing; traffic was increasing on the roads; bridges 
and mills were built and towns iaid out, Flood damage became 
more important end was more often reported. 

In 1850, “the London stocks which had fallen 
into disfavour as a punishment, were formally committed to the 
Thames in spring flood? by the constable. ‘The London Bridge 
was broken" in the iate summer of that year probably as a 
result of the flood. Other references to floods at about this 
time are not uncommon in the diaries and reminiscences of the 
early inhabitants of Lordon, We are told that this bridge 
at the foot of York Streets (built in 1826) was chained to some 
large trees “to vrevent it being floated away in the spring 
floods"... Samual stirickland, speaking of his visit to Chatham 
in 1832, remarks that the flats on either side of the river for 
the first ten miles from its mouth were usually flooded in the 
spring, 

The milldam built by the Canada Company at 

tratford in 1832 was damaged several times by floods before it 
was finally completed at “enormous” cost late in 1827, One 
of these floods took place in 1833, when there is evidence of 
flooding on streams near Komoka. Another was the flood of 1836 
by which the bridge at Chatham was destroyed and "the bridge 
over Rhodets milldam was carried away" before April 9, when 
the Reverend John Proudfoot attempted to cross it, The stream 
was evidently too deep to ford on horseback and the Presbyterian 
Minister of London was not accustomed to "swinming his horse 
through the swollen streams" as the Reverend Mr. Cronyn was in 
the habit of doing at this time. The flood of 1837 damaged 
bridges in the London District and possibly also the dam at 
otratford. 

whe rebuilt bridge at Chatham was again damaged 
in 1841 and in 1843 damage to the Delaware end Kilworth Bridges 
is reported. The bridges must have been impassable, for on 
Easter Sunday (April 16}, four members of a party of fourteen 


who tried to cross in a scow at Delaware were drowned when the 
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scow caught in the branches of a fallen tree and was swamped. 
At about the ‘same date, a party of indirnant citizens set out 
from London; bent on destroying "Gerdiner Bros.! iill dam in 
ilosa, but finding the dam “partially destroyed by the flood 
and the water too high't, they contented themselves with threats 
and marched off to the nearest taverns, This dam was unpopular 
with both lumbermen and fishermen because the chute provided 
did not allow refts to pass at times when the river was high 
enougn for rafting everywhere else and because the fish could 
Only pase it “at the high floods", 

The spring flood of 1846 appears to have been 
long and severe. Marcus Gunn records in his diary for March 
13, "Great Waters pass in the rivers,” On the 26th, he says, 
"Ihe rivers appear occupied with magnificent ‘/Jaters.* He uses 
almost exactly the same words to descrive the flood of 1852 so 
that this flood was probably of about the same degree of severity. 
It is not till April 4th that Gunn notes that “the rivers are 
now much falien”,. On Jenuary 2, 1847, he writes, "the river 
is much swollen with waters" and on January 12, Spier Lyen 
appears filled with ice and the waters accumulate and overflow.* 
On April 4, 1847, Gunn records mild weather and a thunderstorm. 
The next two days were “mild and springlike*, and cn the 8th; 
The River exhibits great elevation of waters reducing its 
banks in our vicinity’. On the 9th: “The waters of the River 
ere Stil) more elevated. today", and on the 1lOth: "The Rivers 
are still overficwing with water". Gunn's language is some- 
what ambiguous but there can be no doubt that these were floods 
of impressive size. 

It is stated that the bridges in London and its 
neighbourhood, before 1849 “were constructed of wood and fre- 
quently destroyed by the spring floods.” It would not need a 
very severe freshet to damage some of the bridges of that time. 
An attempt to raise the bridge above the height of the floods 
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more mili dams and bridges in the forties probably helped to 
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increase the severity of floods, by causing ice jams in the 


river, 


185).-1879 

Wnoen detailed reports of floods begin to appear 
in the newspapers after 1849, ice jams and damage from ice are 
often reported. This was the case in March, 1851, when three 
days of rain “with the snow in the busht made the Thames "burst 
all bounds*. A block formed at Shepherd's mill dam on the 
South Branch, and when it broke the ice Swept downstream at 
"eight or ten miles per hour’, Snepherd's bridge escaped, but 
the bridge at the foot of Ridout Street (built 1849) was 
damaged and most or the bridges downstream were broken, Black- 
friars Bridge may elso have been damaged in) LSSl, aorea ae. 
referred to as ‘new Blackfriars oridge" in the account of the 
freshet of 1852, which it withstood successfully. This latter 
flood took out the bridge on the Hemil ton road, interrupting the 
post for three days, and also damaged “most of the mill dams‘, 

A bursting mill dam ("Benson's't) at Ingersoll 
was responsible in 1856 for a flood that destroyed buildings 
and bridges, doing $5,000 damage. At London "Hunt's new mill 
dam” was destroyed and Clarke’s Bridge damaged. 

This bridge (built first in 1841) was wrecked in 
the spring flood of 1857, which seems to have been universally 
severe. The thaw took place on February 6 and 7 and the 
water in the neighbourhood of Clarke's Bridge was eleven feet 
or more above "the normal Leper "A house close by was 
entirely filled with water" - the first mention of houses being 
flooded at London, The Avon flooded cellars at Stratford and 


destroyed a quantity of wheat. This flood did a great deal of 


is This was probably the same dam on the creek that caused 
damage in several other years, In 1887 a house was 
washed away and four people drowned, 
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damage at Delaware and at Chatham, Ice, ‘up-rooted trees and 
Saw logs" took out the Kilworth Bridge and with it a farmer, 
named William Oxterly, who was on it at the time. He was 
reported to be drowned, but later it was learned that he had 
"Saved himself by making a raft of driftwood", There was a 
second rise in the river at Chatham on February 17, which may 
represent the freshet on the North Branch. This branch flooded 
on its upper waters in 1858, doing aqamage from Mitchell to 
St. Marys and submerging the latter village sufficiently for 
the editor of the St. Marys Argus to suggest the erection of 
a "breast work" to protect the low ground. 

The flood of 1.861 caused more loss and attracted 
more avtention than thas of 1857 because the low ground in 
the towns was by then more built up than four years before, 
This time a number of houses around Clarke's Bridge were 
flooded and the occupants taken off in boats. The water here 
may not have been much higher than in 1857. The ice passed 
under the rebuilt bridge, but tore off some of the iron plates 
with which the piers had been strengthened. The North Branch 
flooded parts of St. Marys, forcing “people near the woollen 
factory" to leave their houses, wading through "three or four 
feet of water" and “with their wanes on their backs."., Roads 
and bridges were damaged between St, Marys and London, and 
Kilworth Bridge was “finally carried away". 

In March 1865, and again in February 1867, the 
river rose “above its ordinary (spring) level of ten to twelve 
feet", In 1865 besides the South Branch flats, the low ground 
fat the foot of Dundas Street" was flooded to the imminent 
danger of Constable Phair’s livestock, which were rescued just 
in time, the water being then four feet deep in his kitchen and 
stable, Several bridges suffered as they did again in 1867. 
This led the London Free Press to critize the short-sighted 
policy of building cheap bridges which were swept away in ever) 


flood. The Free Press also comments on the loss to farmers in 
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fences and “out buildings* and remarks that "everything Lers 
near the river's bank in the village, is from year to year 
invariably swept off for the benefit of the people westward't, 

The flood of 1868 was one of the very severe 
floods on the Thames, The damage on the Upper Watershed was 
heavy, especially on the North Branch from Mitchell down. ‘There 
was a flood on Trout Creek and three people were drowned in 
the neighbourhood of Fullarton. But it was the lower pert of 
the river valley that suffered most, This was due to a huge 
biockade of ice and debris at the river's mouth. The type of 
driftwood in this bicok indicates the amount of lumbering on 
the upper waters, It included great quantities of “cordwood, 
timber (squared), staves and brushwood™, The block formed on 
March 13, fter the first freshst had passed, and it backed 
up the waters so as to flood much of Chatham “four or five 
feet deep”. Miles of country around were covered several feet 
deep. Vessels were washed from their moorings end railway 
traffic was interrupted for days. The water in Chatham was 
about eighteen feet “above the summer level and two feet above 
high water mark of last year’, This flood was considered at 
Chatham “by far the greatest .. . in thirty years", It was 
not to be equalled there for thirty years more. 

A summer freshet on the Thames occurred on 
July 25, 1869, on the North Branch, It reached flood pro- 
portions in the Stratford area, and below St. Marys a farmer 
narrowly escaped drowning when he was washed away in his waggon. 


He was saved by a log-boom in the river, but his team was / 


drowned e 

The more serious floods of the 1870's all 
occurred between January 24, . 1873, and January 24, 1874, 
The spring freshet of 1873 flooded the London flats "from the 
cove bridge to the foot of Dundas Street”. On the Kensington 


(West London) flats, which were just beginning to be occupied, 


the water was ten feet deep in places for “forty hours" and 
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"four hundred feet wide on its narrowest side,‘ Thamesville 
and Chatham were heavily flooded and the railway bridge at 
Chatham was washed out, along with many other bridges and mill 
dams, Floods and flood damage are reported from Mitchell, St. 
Marys, Stratford, Woodstock, and other places. 

On December 4, 1873, a furious storm spread 
destruction over the country and floods occurred on several 
rivers, The flocding on the Thames, however, was not entirely 
due to this “hurricane™, There had been sleighing in November, 
but a thew began and heavy rain fell. on the northern part of 
the watershed from the 1st to the 3rd of December. The North 
Branch and its tributaries were already flooding by the 3rd and 
doing damage at Stratford and Mitchell. When the "twister" 
struck there was heavy wind damage and more serious flooding, 

At London the wind wrecked a number of buildings 
and "to add to the seriousness of the situation, the river 
already swollen by the thew, overflowed and again fiooded the 
flats". The river was “a foot higher than during the great 
freshet in the spring”, and was thought to be “higher than ever 
before", At Chatham the water rose “about three feet above the 
docks" and flooded part of the town, ‘The merchants had time 
to remove their goods from cellars and warehouses and the loss 
was not so great as in the spring, 

The ficod of January 23, 1874, was the highest 
of the three. Kensington was flooded to 4 greater extent than 
ever before and “all the suburbs . . © bordering on the low 
ground, that never before were visited by flood are partially 
submerged'*, Chetham and Thamesville suffered again. A rail- 
way accident was caused by a washout at Thamesville. Two miles 
of the Great Western Railway track, wes» of Chatham, were under 
water and ali traffic stopped for some days. 

The great quantity of “brushwood, timbers, staves 
and sawn lumber as well as saw logs which came down with this 


fiood is an indication of its extent on the upper watershed. 
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They also show that the lumbermen were busy and that the forest | 
was fast disappearing, From 1868 till well into the '80ts this 
type of flotsam caused &@ good part of the flood damage, either 
directly or by forming blocks which raised the height of the 
water, After 1885 it is seldon mentioned, 

This “immense series of freshets" roused the 
inhabitants of the “newly erected" houses in Kensington to the 
risks of their situation. The river was anxiously watched each 
spring for some years. In 1875 it was twice reported to the 
Toronto Globe that the freshet had passed and "all danger of 
flood was at an end”, Qn April 1 the river rose a third time 
and flooded parts of Kensinston before it returned to its 


"normal height for the season", 


1880-1899 

Tne next eight years, however, produced only 
sharp freshets and local floods, mostly on the North Branch. 
Three of these occurred in the spring of 1881. TFirst the ice 
on the North Branch went out on Tebruary dees "with a tre- 
mendous roar", threatening to flood Kensington. ‘The threat 
was repeated two days later when a jam formed above London, but 
it passed without doing damage. ‘hen, in March, St. Marys was 
partly flooded and the water rose thirteen feet at Chatham, 
flooding the lower ground. Again in April, Trout Creek and the 
Thames were “very high“ and some further flooding occurred - 
three freshets in as many months. 

March of 1883 saw Kensington again “completely 
flooded" and the boats again busy rescuing the inhabitants. The 
damage to roads and bridges in London Township was estimated at 
five thousand ie But, though the spring flood was severe 
enough, it was completely overshadowed by the catastrophe of 


July 10 - 11, 1883, All future floods were compared to thet 


x Possibly equal to »15,000 in modern money. The "annual 
average damage’, between 1925 and 1950, was given as 
po 3000 in this township. 
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-26- % 
of 1883 end it was many years before any could be said to have 
equalled it in severity. 

The immediate cause of this disaster was an 
electric storm which moved over part of the watershed in a wide 
circle, with its centre near London. The ground was already 
soaked by heavy rains and the creeks and rivers swollen to an 
unusual height. There had been fiooding in several places and 
washouts hed caused railway accidents along the Sovth Branch a 
few days before, The Thames was very high on the 9th of July, 
but it dropped considerably on the 10éh. That night, a little 
before midnight, the storm broke and three inches of rain feil 
in three hours, At three a.m, on the lith, a “wall of water: 
swept down on Kensington from the nortn, washing many houses 
from their foundations ‘and carrying them downstream to be 
crushed in some cases against the bridges. There was no warning 
in Kensington, though the storm had roused many from their 
sleep. People were drowned in their houses or trying to reach 
higher ground and one child was orushed by the fragments of its 
home as it was being handed to its mother who had taken refuge 
in a tree, The few two-story houses mostly stood firm, one 
Ziving shelter to fifty people, The loss of life might have | 
been greater if boats had not been got out at once to take peo- 
ple to safety. ‘The London fire-bells rang for hours, so that 
when the South Branch rose, later in the morning, the alarm had 
already been given. No lives were lost in that quarter, al- 
though six acres cof land disappeared completely from above 
Clarke's Bridge, leaving only a bed of fresh gravel. With the 
soil went five houses, their stables and sheds and all their 
contents. The other flats on this branch were swept also. 
Kighteen people were killed in all, including several children, 
and a great number lost all their possessions. The flats 
downstream were strewn with trunks, furniture and the wreckage 
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From “Illustrated London’, 1897 


London West from the Court House, July, 1883. 
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Detroit News Picture 


London West from the foot of Carling Street, April, 1937. 
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Thunderstorms in Logan Township and near 
Pullarton on the 12th must have prolonged the flood at London, 
The North Branch flooded flats in that area, destroying fences 
and hay. Otherwise the area of destruction did not extend 
much above Thorndale on the North Branch or above Ingersoll on 
the South Branch, At Thorndale the mill dam burst and some 
houses and a church were moved from their foundations. The 
bridges from Springbank to Delaware were broken by the steam= 
ship Princess Louise* as it was swept down to the Delaware 
flats, where it came to rest a complete wreck. Crops on the 
flats were damaged as far down as Chatham, At Chatham the 
debris broke the railway bridge, but the flooding in the town 
was not as serious as in 1868, 

It was the unexpected and appalling force of this 
spate that distinguished it from all others. ‘The height of 
water on the South Branch (13 feet} had been equalled by 
former floods. On the North Branch the height was greater, 
Since it was swollen by the contents of mill dams at Thorndale 
and elsewhere, ‘The height over the waterworks dam at Spring- 
bank (12 feet 11 inches) was to remain the highest for Titty 
years or more. 

There was another sudden and heavy flood at 


Mitchell on August bo, toh SSSs 


v 


aused by the same storm that 


Q 


produced severe floods on the Nith and other rivers. But this 
storm missed most of the watershed and was not felt at Stratford 
and St. Marys, 

After such a catastrophe it is not surprising 
to learn that some families abandoned Kensington altogether, 
That autumn the suburb was reported (probably with some 


exaggeration} to be half deserted. But it has always been 


~_——_. 
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* One of two pleasure boats of some size, plying between 
London and Springbank Park on the reach of deep water 
formed by the waterwork dam. These steamers are men- 
tioned in the accounts of some later floods. 
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found impossible to abandon a site, once it hes been occupied 
as a town, and the remainder of the population of Kensington 
preferred to organize measures of protection rather than to 
abandon their property. they were kept on the alert fron 
February 20 to March 2i, 1885, by an ice jam in the river 
which caused slight flocds on both branches, Some families 
moved out with their furniture but in the end the ice went 
out without more flooding, 

Public meetings were called and the London Water- 
works dam was fixed upon as a Scapegoat, Threats to destroy 
it were uttered and this issue was not settled for some years. 
In the meantime a dike of earth and timber was erected on the 
west bank of the North Branch and for some distance below the 
forks, in the autumn of 1885, The rivor had again flooded part 
of Kensington in the previous April. The dike or “break water 
was finished by winter and withstood the freshet of 1886 fairly 
well, Some of the new fill collapsed and the baseball ground 
was flooded; but between 1886 and 1893, the dike protected 
West London from three freshets, all of which did damage else- 
where. 

Another of the very severe fioods on the Thames 
tod epities in 1898, This flood was heavy on both branches; 
on Marys was flooded “to a greater degree than in many previous 
years". All the flats on the South Branch were under water. 
West London was not seriously threatened at first, though the 
embankment was leaking and people were warned to leave. ‘They 
were slow in doing so, as it was fifteen years since the great 
flood and the water was rising slowly. After a sharp rise 
Occurred on March 13, eighty feet of the dyke suddenly 
collapsed, The water rushed in with great force, cutting off 
those who had delayed in their houses, dispersing a large crowd 
of onlookers, and forcing the Mayor to scramble onto the roof 
of the carriage in which he was driving. No lives were lost, 


and in fact, no one was in danger, Boats took off the people 
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From ‘Illustrated London", 1897 
London West from Kent Street, showing flood dyke, 1897. The dam in the foreground must 
have increased the tendency to ice jams. 


London West Breakwater from Blackfriars Bridge, 1945. 


=P oe 
who were still in their houses, and the interiors of the houses 
were a good deal damaged by water. ‘The flood was the highest 
Since 18835. The reports in some Toronto papers were so ex- 
aggerated that the local patriotism of the Londoners was 
aroused and from this date a tendency to minimize the flood 
nuisance is noticeable, 

As in 1868, this flood was much more severe at 
Chatham than elsewhere, There had been very heavy rain, but 
the ice on Lake St, Clair was still solid. These factors, 
combined with a strong west wind, raised the water at Chatham 
to about eighteen feet xbove normal (17 feet 4 inches on March 
ce This was the worst flcod in this area since 1868, 
Chatham was in darkness, as the power plant and the gas mains 
were flooded. A large part of the town was under water. ‘The 
country to the eastii was flooded “for miles", as was all the 
low ground below the city. The loss in Chatham was put at 
$04,000. It is noted that the water was a "muddy yellow colour", 
the first time this is recorded since 1792, though probably 
not the first time it hed occurred. The flood of 1899 was 
nearly as high as the year before but no special circumstances 
at London or ee ema nena cod its effects, The river iroge 
"eleven feet in four hours", flooded the flats on the South 
Branch and broke the dam at Springbank. The West London dike 


was still "hard frozen,” so that this suburb escaped. 


1900-1919 

In three of the first four years of this century 
heavy floods did damage in various parts of the watershed and 
caused anxiety at London. No serious damage occurred there, 
however, until the flood of March 1904. This proved to be 
one of the most severe, Most of the ice on the North Branch 
went out without doing any harm, but an ice jam at St. Marys 
broke at four-thirty p.m. on March 25. The flood came down 


the North Branch with "terrific speed". The South Branch broke 


up about the same time and by 11:00 p.m. the flood on this 
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-30s 
Branch was “something tremendous", All the low ground in that 
section was flooded several feet decp. The breakwater pro- 
tecting West London was patrolled all night, -It-was streng~ 
thened with sacks of sand ard until efter midnight it seemed 
to be holding. At 1:00 p.m. on March 26, ‘those people who 
had gone to rest (in West London) were awakened by a horgeman 
galloping furiously through the streets shouting that the 
breakwater had given way", ‘Women deserted the HDOUBGREN Vs. tLe 
five minutes", but the men "remained to place chairs under 
pianos" and take other steps to protect their goods. The water 
flowed over the dike as well as through the breaks. ‘The base- 
ball ground was soon under six feet of water, A young man, 
who had gone out in a canoe to help take people off from the 
houses, was upset and drowned, Ten feet six inches was the 
high mark over the Springbank dam-the highest since 1883. ‘The 
flood started a fire at Woodstock by wetting lime in a shed at 
a furniture factory, Thamesvillie was completely flooded and at 
Chatham the flood was the highest since 1898, 

The river dropped on the 28th, but the next day 
came reports that "up north the woods are full of snow and the 
2eo Creeks jammed with ice’, ‘The ground wes still frozen, so 
another flood was expected, It came on April 1 and 2, the 
river rising twelve feet. The repaired dikes held and there 
were no serious consequsnoes at London, 

As a result of this series of floods, the dikes 
were lengthened and rebuilt in 1905, For the next twenty-five 
years, although other parts of London and of the watershed 
suffered several times, West London escaped with only some 
alarms of floods. 

The floods between 1909 and 1929 were rendered 
more ee ee ice jams that sometimes turned moderately 
heavy floods on the upper river into severe ones at Chatham 


and below. This happened in 1910, when a five-mile ice jam 
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at Prairie Siding backed up the water for three days and 
flooded the city and miles of the low ground. Farmers suffered 
heavily and there was serious camage to the railway, estimated 
at $40,000. The situation was very similar in 1912, 1916 and 
1920, but in 1912 the flooding was more widespread on the 
upper watershed and below Chatham somewhat less so than in POLO 

The breakup in 1912 was accompanied by heavy 
rains, The Thames was more than ten feet above normal at 
Chatham on April 1, On the 2nd, the river had risen to 
fifteen feet and the country above and below Chatham was 
flooded. An ice jam, two miles long, formed at Prairie Siding. 
By the fourth of April the water had reached 16 feet 7 inches 
above “high water mark” at Chatham, and wide stretches cf 
ccuntry were under water from the river's mouth to above Kent 
Bridge. The flood was “the highest since 1904 and took some 
days to subside. Severe flocding on the North Branch caused 
serious damage in Mitchell, Stratford and St. Marys, forcing 
mills, factories end quarries to shut down end sweeping away 
dams and bridges over much of Perth County. A severe flood 


was expected in London, but the damage there was not serious. 


@ 


The Norvn Branch flooded again in the following 
January, doing serious damage near St. Marys and causing ice 
jams above Broughdale, The March flood of 1913, however, was 
most serious on the South Branch, especially near Ingersoll. 
The soutnern flats at London were not protected by dikes and 
were badly flooded. ‘he waterworks dam at Springbank broke 
on March 30 as the result of the freshets. 

Again in 1918, the floods covered parts of 
London not protected by the main dike. The flooding was 
chiefly along the South Branch, where the river flooded the 


gasworks and put out a fire which had burned for five weeks under 


the C.P.R. tracks. 
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Photo by F. A. Campbell 


Mitchell— 1912. Looking Southeast from near the dam. 


Broughdale, Highway No. 4, during the Thames River flood, 1937. 
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1920-1939 

The heavy flood of 1929 was chiefly felt in 
North London which was growing into a populous suburb. ‘There 
was a serious ice jam on the North Branch in that neighbourhood. 
The water was said to be higher there than at any eine since 
1883, The West London Dike was pierced near Douglas Avenue, 
but it was quickly repaired and little harm was done. 

In 1930 the water in the Thames was above normal 
height through most of January and February. ‘The mean dis-~ 
charges for both months were exceptionally high and, though no 
very unusual peaks were reached on either branch, several 
freshets occurred. Ice conditions turneé some of these into 
severe or heavy flcods above Chatham, ‘There was flooding at 
Woodstock on January 8, The river rose and fell several 
times in the following weeks without serious flooding, It was 
rising once more at Chatham on February 21, but it was not 
till February 23 that heavy flooding took place at Stratford, 
St. Marys and Ingersoll, and on the unprotected flats at London, 
This flood was over on the upper part of both branches by the 
20th, but at London both branches were stili rising six inches 
an hour. Thamesville was now completely cut off from any form 
of communication except by telephone, and there was four feet 


of water on Highway No. 2 in that vicinity. At Chatham the 


flood was thought to be “possibly the highest since 1904", ‘The 


J 
4. 


Slow rise had reduced the damage in that city and below Chatham 
the flooding was not increased by ice jams 

In March 1935 heavy freshets on both branches. 
caused a rise of 17 feet at the Douglas Avenue guuge in London, 
but because there was little ice no serious flooding occurred. 
In 1936 an ice jam at Prairie Siding again turned a moderate 
freshet into a sericus fiood below Chatham, but on the whole — 


the Thames Watershed suffered less than the rest of the Pro- 


wanes an LOS6. 


“> 


= Z 
> : a* * 
2 b eae he J Ps 


a 


y Bey aa 
ete? wt 6 bdo ant rr oe ‘scat 1 Neon ay 
aA 


ézedt, | dae errata, # ‘otal es a Sit 


OOPS TIE OE tate te Binete asaela etn 


sm" 4 heh “Ns yaad ‘athe 


: vA a tase dan hota aa ita | b 
oi f ity ay a 


7 
a 


‘J | ~anoh eae mead. age be Si bostanet oa tp a z ait 
4 ae _ 


tadtos evidn Bae seine dy, ‘out, a, sedswr ade ee, HE, ee 
met) Ameg” sat eyeekesd em ice eeaune a0) taco ¢ 

bas tera x LLate te geony, te yay com iisod' Sain 

on; (Goan aa aeddne ge Sasbast SESW ale ad aunt 


5 ans 


» oe 


git to eaten bakthy dpodttfinag ‘pak » Fettsgoo. ate, 

>. Mes stk anew Get sa aaa evoda. Hheot’ ‘UvASS | oC. eno 
£Led Dae aa oe “92 LT ene “eB! ‘(Towra mo Roo 4 ki ‘. | 

ees at culairee, 3 lens tw adele wrt two LLOy eat al eden 

mh Vs ee ae aa a Vieidet ne ones tei, ait 2) ae & TONE bootie gute, b>! ni 
Fis 2 a diy soot pine t’ Grned cad ° 69 veskedet; Lie 

4 et 5 ') ato) Deteetotarer ant oo Dre aetoes (Ont. Sits Pe es 
‘ _» 


ie Co O8 Te PIBe Teas ait co: Tene Bin poole Boge 


Atel  ALETS Saas eadsusid: trod mone: te tid, its 


~ 
eae Fg tehe | Sw 


. rake y a “ot ERS oe ig eel cote wot.avy @hitvasmat. . Sipe: 
ised ake Ania ,8R58 ot ihe qd f cauit4 BOlteo. ee 
| SP pert $i we aubert op +n ak ad con spawighy no Metanes 

ot . Siiihe deodytiy eis Gidseeog” van .0F sitguonty. oa bc 
pore et allie Quset hes! Sy a aie a ee cia be omwtet, Had, s42% 
: | vened eos xb or eho e rth tA d.o7 S8W aitt LR 
ad Ase yyh wrod. to Ate deen ee Gees: AM 


n> giha eOa  o Satter Lee TEU a ta $00 Vf Xe ‘edge be 


“oes ’ 


phew oan met eer Tes oe aol alsaies nay owen eulian ed 


S 


etsy hed ‘# meee Riga Aur bae. aretast Wovied fh Saf Re eC es 


ei ew end 09 TOR. ait tadid 


. = 
wim a3. 20 2845, 00> mest. eee 


Pak 

The grest flood that visited the Thames 
Watershed on April 26-30, 1937, still remains the highest on 
record and, es regards destruction of property, is probably the 
most severe Since the watershed was settled. It was caused 
by heavy and prolonged rains. the snow had melted completely 
and it is believed that the frost was out of the ground, A 
flood after the first thaw has melted the snow is not uncommon 
on the Thames, The two most disastrous floods since 1800 took 
piace without snow to increase the rm-off, when the ground, 
though sodden, was not frozen and when the river was free from 
ice. 

The rainfall at London up to April 21 had been 
only Siightiy above normal for the district. But during the 
next week 5,48 inches of rain feli at london as against a 
normal or average rainfall of ,55 inches, an excess of almost 
five inches above normal. The following table shows the daily 
rainfall and temperetures et london from April 21 to April &7, 
T Osi 


PRECIPITATION AND TEMPERATURS 
AT LONDON, APRIL 21-27, 1937 
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Precipitation 
Date Osco een sae eee oan ge eons be gnc nee ces 
Total from| Normal Total 
anepes’ | oC OW ager Ogee Prom pris & 


These figures indicate the general conditions 
for the upper watershed, but it should be added that che 
general average for South-western Ontario was 5.48 inches 


for the period - identical with that of London. 
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Detroit News Picture 


Part of West London, Ontario, during the flood of the Thames River, April, 1937. 
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The flood at London began on April 26, when the 
North Branch rose 15 feet at Fanshawe in a few hours. ‘The flats 
on this branch, with the suburb of Broughdale and a part of 
North London,were all flooded. At Broughdale the water was 
running over the highway on both sides of the bridge, more than 
18 inches deep and with a strong current. ‘The flood over topped 
the West London dikes, Spreading over a wider area than in any 
flood since the dikes had been rebuilt in 1905. ‘The depth of 
water in West London, however, does not appear to have been 
as great as in some past floods, possibly because the dikes 
Kept more water in the bed of the river, Depths of about ten 
feet over considerable areas end lasting for some time are 
reported in December 1673 and July 1883, While there may be 
some exaggeration in these reports, nothings anpronehine this 
was reported in 1937 and figures of the height of water at 
Walnut Street and Wharncliffe Road at Similer stages of the 
floods of 1888, 1904 and 1937 confirm the impression that the 
water in 1957 was less deep within the dike. ‘The lower depth 
limited the danger but herdly pedioed the loss and insonvenience,. 
The North Branch fell quickly, going down more than two feet 
before midnight of the 26th. 

In the msantime the South Branch had risen 13 
feet 9 inches at Ealing, and continued to rise for some hours 
after the North Branch had fallen, During the morning of 
ApRrire7 it reached the record height of 21 feet 6 inches 
above mean summer flow at Ealing, continuing at nearly the 
Same height till afternoon, Because the high ground is closer 
to the river on the South Brench, the areas flooded there in 
1937 were much ne same as in former floods, but the water in 
Many places was deeper than in West London. 

At the Douglas Avenue gauge, just below the 
confluence, the combined floods reached 17.19 feet above the 
bottom of the gauge, or about 23 feet above “normal summer 


level with the Springbank dam closed" (slightly lower than mean 7 
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summer flow). The maximum rise in July 1883 was sai (in 

1937) to have been “within three feet" of this and therefore 

over twenty feet. The height on the South Branch (at Wellington 
treet) in that flood was 13 feet above "normal flow! and the 

North Branch rose much higher than the South Branch. ‘The heights 

reported "at London" in 1883 and in the floods of 1873-4 were 
probably measured fairly accurately at some fixed point, but 
since the height of "normal flow‘ is unknown, iG tsedtErtours 

to compare them to gauge readings made since 1928, In 1883 
"normal" below the confluence was probably close to 752 feet 

above sea level, given as the present normal summer level 

with the Springbank dam closed, but before the dam was built 

in 1877 it may well have been somewhat lower. After 1877 the 

floods were usually measured by the height of water over the 

Springbank dam, making it still more difficult to make com- 

parisons with gauge readings near the confluence. The height 

of the rise at Douglas Avenue in some floods between 1928 and 

1938 is given below, with the rise in some earlier floods added 
for comparison, though these earlier figures can only be re- 


garded as approximations, 


Year Douglas Avenue Gauge Year "At London" 
1928 18.87 feet. REVS LApEs) 17 feet 

1873 (Dec.) 13 ” 
1935 Lo 98 ae 1874 (Jan.) over 18 4 
1936 14,735 " | yy 
LOGY Begg oi 1883 (July) "S420 
1938 9,50) = 


Flood damage in London was very heavy. Nearly 
S per cent of the area of the city was flooded, 545 acres in 
11. The population of the flooded areas was 4,184 or 5.5 
per cent of the total population of 76,424. By far the 
greater part of the 1075 buildings affected were private 
houses, mostly of small or medium size, On 762 of these 


houses the City granted a reduction of 10 »er cent of cSsuusment, 
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atotalreduction of $168,000. The total assessments in the 
flooded areas amounted to $2,582,655 ~ 3 per cent of the total 
assessment in the city. The 10 per cent reduction granted on more 
than 70 percent of residential preperty was probably close to 
the average depreciation from flood in such cases, bub in the 
case of the very few industrial properties flooded the depre- 
clation was probably less in proportion to their much greater 
assessment, Even so the damage to real property and to buildings 
was probably more than $250,000, ‘he amount of damage to the 
contents of the buildings and to other movable property is 
more difficult to estimates. It was certainly more than double 
the depreciation of real estete and the total private loss in 
London may be placed close to $800,000, 

The damage to City property was also very heavy. 
The City Engineer's Department spent $94,400 as a direct result 
of the flood, exclusive of the damage to the Wellington Street 
Bridge and the cost of raising the dikes and buiiding new ones 
on the South Branch. The Wellington Street Bridge was con- 
Sidered to be nearly obsolete and the damage was estimated at 
only $10,000, The bridge was rebuilt in 1938 at a cost of 
$108,655 so that this estimete of flood damage is possibly too 
low. More than $27,600 was expended on the dikes between 1937 
and 1945, chiefly as a result of the flood of 1937. 

Besides the actual damage to property the City 
had other expenses as a result of the flood, No estimate has 
been received of the amount expended by the City on direct 
relief, The Canadian Red Cross reports $222,425 spent in 
London and the vicinity in assisting flood sufferers and in re- 
habilitation, Most of the inhabitants of the flooded areas were 
temporarily homeless, Since the flood occurred in a time of 
business depression, many families were in no position to meet 
such a loss without help. No houses were destroyed and no loss 
of life is reported from London, ‘The danger was lessened by 
the fact that the flood was et its worst during the day and that 


there was no sudden failure of the dikes, 
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Above—Wrecked House at Broughdale— 
1937. 
Right—Flooded Store in London—1947. 
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There was heavy damage to roads and bridges 
throughout the watershed above Thamesville. Oxford County spent 
$38,914 on repairing or replacing 12 bridges, besides $5,000 
on fill, The cost to the Counties of Middlesex and Perth was 
not so great, but may be estimated at a total of between $10 ,000 
and $15,000. Dorchester North, Oxford West, Nissouri West and 
Downie Townships report items of demage to bridges ranging 
from $500 to $3,000 and totalling 37,500. The damage in London 
Township was probably more serious than in any of these end 
may have approached the total figure for the four, The remain- 
ing townships suffered less severely. 

Most of the towns in the Upper Watershed are so 
situated that they ere little exvosed to floods on the main 
streams, In almost every case, except at St, Marys, the 
greater part of the damage was done by smaller creeks, Even 
at St. Marys a large part of the loss was caused by the flooding 


of Trout Creek. ‘The Canadian Pacific Railway line was damaged 


below the junction of the two streams. The damage to public 


property in St. Marys was estimated at $1,500. 

At Stratford the flood on the Avon washsd out 
the dam of the lake in the centre of the town, causing $1,500. 
damage, The damage to private property was chiefly caused by 
Erie Creek, a small stream, now flowing underground through part ~ 
of the town. ‘The culvert on this stream was blocked by debris 
and the water backed up and spread over a low area near the | 
centre of the city. 

Woodsteck suffered 800 damage to public 
property. The private loss was estimated at not more than 
1,200 but this estimate is possibly too low. Here again 
it was the flooding of Cedar Creek which caused most damage. 
Various industries are situated along Cedar Creek and some 
public park lands there were flooded. Only a small amount of 


Tesidential property was affected. 
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The milldam and the highway bridge at Thames- 
ford were injured and a dam at Embro was broken. This is one 
of the very few definite records of flood damage on the Middle 
Branch, Floods have occurred on this branch at various times, 
but owing to local conditions they did less damage than else- 
where and there is much less information available regarding 
these floods, 

The Canadian Nationel Railway line between 

Woodstock and Ingersoll was inundated and a washout wrecked a 
train and interrupted traffic for a considerable time. ‘The 
quarries near Beachville were flooded and very large estimates 
have been received of the damage here and to the industrial 
plants near Ingersoll, In Ingersoll the factories near the 
river were the chief sufferers and the damage to pnivere 
property within the limits was estimated soon after the flood 
at $25,000. This estimate was possibly over-optimistic. 
Damage to public property in Ingersoll was placed at $10,000, 
without reckoning the cost of the bridge, which was considered 
to be obsolete. The replacement of this bridge cost the 

town $27,000 and the Ontario Department of Highways spent 
$4,000 on a temporary bridge. Some part of the cost of the 
bridge should be added to flood costs. 

Below London the fiats were ali flooded more or 
less. The whole village of Thamesville was overflowed and all 
access cut off except by boat and the Canadian National 
Railway right-of-way, Public property was damaged to the ex- 
tent of $1,000. ‘The Red Cross Society spent some $1,182 
for rehabilitation in the village and vicinity. 

The flood took sixty hours to travel from London 
to Chatham, compared with about seventy-two hours in 1865. 

The flood crests reached Chatham on the 29th and 30th of April, 
so that the city had some warning in advance that a severe 
flood might be expected. ‘The rainfall at Chatham had been 


only about two inches as against nearly six inches in London, 
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This fact may have led the inhabitants of Chatham to under- 
estimate the probable height of the flood. Otherwise, it would 
have been possible to reduce the amount of loss by removing 
more of the threatened property. 

The peak elevation of the flood at Chatham was 
19 Yeet 6 inches in 1937. In 1868 it reached approximately 
19 feet and in 1898 about 18 feet, The latter figures appear 
to be definite measurements like those taken at Springbank 
after 1877, and not merely estimates as are all the early 
elevations given at London. Nevertheless it is not possible to 
maxe accurate comparisons with the records of the flood of LOS 7% 
Local conditions have changed too much in the interval, Taking 
into consideration, however, all the available information, it 
would appear that the flood of 1937 did not surpass ails ate 
predecessors to quite the extent that has been believed, except 
as regards the amount of damage to property. 

No figures have been received for the expense 
resulting from railway washouts in the Thames area in 1937 
or from interruption of traffic. It was not possible to isolate 
expenses resulting from the flooding of Provincial highways, 
with the consequent extra patroliing and rerouting of traffic; 
the temporary bridge at Ingersoll was the only item reported, 
The Hydro-Electric Power Commission report $100,000 damage to 
their property in the London division. Some part of this 
occurred outside the Thames Watershed, but the damage caused by 
the Thames and its tributaries may perhaps account for 50-60 
per cent of this total. 

The total expenditures of the Red Cross on relief 


and rehabilitation are given as follows: 


London and vicinity-----------~------ $222,425 000 
Thamesville and vicinity~----------- 1. ,LeAsoD 
Chatham and vicinity--~-~------------ 4,320 .40 
Stratford and vicinity-~--~--------- 85.00 


Total ~----------------------------- $228,012.95 
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Cattle marooned by the flooded Thames, May 17th, 1945. 


-40- 
From the information available the cost of 
damage to public property of varicus kinds may be conservatively 
estimated at more than $350,000, without reckoning the damage 
to railway property. The damage tc private property cannot be 
easily estimated, but in the cities, towns and villages and 
their immediate vicinity it woula appear to have been in the 
neighbourhood of 331,250,000. hen the cost of the damage to : 
farm property and the sums expended on relief and incidental 
expenses are added, the total cost of the flood of 1937 can 
have been little short of $2,000,000, 

The next two years produced no serious flooding, 
but in April, 1940, the river twice rose 15 feet above summer 
flow at Douglas Avenue in London. On the night of Aprid 
8-9, St. Marys was flooded almost as seriously as in 1937. Most 
of the stores in the business section suffered, but precautions : 
reduced the damage to some extent. The ice had not yet gone 
out at Mitchell and this second rise caused elarm at London. 
Families moved out of London West and firemen were alerted for 
rescue work. Parts of Adelaide Street and of No. 4 Highway 


7 


were under water. The ice did some damage at Mitchell, but 
elsewhere the expected rise did not take place and flooding on 
the rest of the watershed was not exceptional, 

The spring floods of the next seven years were 


not remarkable, though the sudden rise on the North Branch in ' 


te 


March, 1943, caused alarm in Broughdale and West London and did 
some damage to the Breakwater. In 1941 the freshet had risen 
less than six feet at Douglas Avenue. This happened again in 
1944, when Chatham reported the lowest level in 27 years. 
‘Nevertheless some damage took place at Mitchell in that freshet. 
In 1945, after an unimportant freshet in March, heayy and pro- 
longed rains raised the river to eleven feet above summer flow 
at London by May 18, This was too low to cause much flooding 
in the towns, though an aerial photograph of Mitchell shows 


areas flooded near the dam. It was more than sufficient to 
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ST. MARYS—4pril 7, 1947. Looking North from the C.P.R. tracks at Park Street 


towards Queen Street. 
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overflow flats along the river, damaging crops, marooning cattle 
end flooding farm buildings. ‘the following year the March flood 
rose higher, and caused some trouble and inconvenience, but more 
serious damage was done by the flooding of the low land near the 
mouth of the river efter heavy rains in the first half of June. 
Farmers in Dover, Raleigh and Tilbury Townships suffered heavy 
Lees Ol crops between June 17 and June 21, although no 
notable rise occurred on the Upperaipivers, 

The April flood of 1947 was considered at the 
time to equal or surpass that of 1937, However, it was only 
below London that the water rose to near the same height. ‘The 
flood may be said to have lasted from March 25 to April 9; 
at least below Thamesville; for,though there were distinct 
peaks, there was little relief for the flooded areas. ‘The first 
rise at London on March 25 caused little flooding, but by the 
e8th there was high water at Chatham and wide flooding near the 
mouth of the river. By the Z0tnh 5,000 acres were flooded in 
Dover Township. The fiooded areas were increased by April 5, 
when there was 12 feet of flood water at Chatham and cellars 
were flooded, ‘The village of Thamesville was completely flooded 
and reported twenty feet of water in the river. There had been 
poodind on both branches at London, at St. Marys end on No, 2 
highway near Delaware, The flood had not yet reached its height. 
Stratford was partly flooded on the 6th and the water at Douglas 
Avenue in London reacted its peak of 20,8 feet above summer flow. 
West London was temporarily evacuated and the dikes reinforced 
with sandbags, The flooding here was not serious, It was 
rather worse in some areas on the South Branch, In ail about 
150 houses and some factories suffered serious flooding. ‘The 
private loss did not approach that in 1937. ‘The City spent 
$11,600 as a direct result of this flood and in the next 9 or 
10 months expended $86,069 on improving the dikes and building 


new ones, 
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On the rest of the upper watershed the damage to 
private property was at least ag great. 41947 sasha LoS7e 
Less public loss was reported, though the items obtained repre- 
sent only part of the total, From Thamesville down the loss 
was probably greater in this flood. Some houses near MacGregor 
Creek in Chatham had four feet of water in their ground floors. 
The flooded area below Chatham was immense, highways were 
blocked, farmers were forced to move their families and stock 
and the spring plantings seriously delayed, Loss of soil by 
erosion, always serious in the floods of this region, was 
especially heavy, It seems likely that the total flood cost on 
the Thames amounted to more than $1,000,000, excluding the cost 
of the new dikes at London, 

The flood of March, 1948, lasted about five days 
and repeated many of the details of 1947, The height of the 
rise was nowhere so great as in the previous April and the 
Thames Watershed suffered less than some other areas in Western 


Ontario. Nevertheless, the cost of the flood was probably 


, 
equal to that of 1947, There was flooding at Mitchell, Stratford 
and St. Marys; at Woodstock, Beachville, Ingersoll and London; 
and from Thamesville to Chatham, From Chatham down the flood 
was fe eed by a heavy rainstorm and by a large ice jam at 
Prairie Siding. The area flooded was not so great as in 1947 
and the flood came at a more seasonable time and did not inter- 
fere so much with the planting, There was considerable private 
loss at Chatham and relatively heavy loss in and around Thames- 
WELLES SAS ‘London the improved dikes kept down the flooding and 
private loss was light, However, the City spent considerable 
sums on flood control and river clean-up in i948, 

Heavy private loss was again reported from the 
Beachville ares, but the flood appears to have been worse on the 
North Branch, Mitchell reported $20,000 private loss and the 


damage to private property at St. Marys was above average. 


Repair or replacement (in 2 cases) of 78 bridges in Perth County 


fad, 
% o~ wl awl 


INGERSOLL— 
Strengthening Flood 
Dykes East of the 

Town. 


STRATFORD—lIsland in Park below Huron Street Bridge disappears under flood. 


cd 
~~ 


A ‘aft 
this Rey: certainly be set down as £1068 cost. more 


was panther damage to municipal property at Mitchell. In the 


(eae townships ang in the other counties damage was equal 


to or above average for the past twenty-five years, In caulol 


cases 1948 is considered to rank with 1937 as the two worst. 


years of flood within that period, 


During the past three years several freshets and a 


fibeda have been reported from the Thames. None of these have r é 
been major floods, though the floods of December, 1949, and ie 
April, 1950, may be ranked as severe. A number of itens of wen 


flood cost have been reported from different parts of the water- 

, shed, both public and private cqamage. No one freshet has produesa 
a great amount of damage, but the totals are larger than might ia 
be supposed, There is fortunately evidence that the exponditur | 

_ on protective works and the improvement of bridges etc. are 


already reducing the amount of flood damage and it is to be 


hoped that before another major flood occurs on the Thames a: 2 ie 
ay “ef j 
large measure of flood control will have been established and — ae 


: mY 


that the long story of danger, inconvenience and loss may, be 


brought to an end. 
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FLOOD CONDITIONS | | | Ne | =| 
ON THE | | 
THAMES RIVER Mes 5 0 


1790-1949 
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VERY SEVERE 
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SHARP 
FRESHET 


i 


1790 1800 


1810 1820 1830 1840 '850 1860 1870 1880 1890 1900 1910 1920 1930 1940 


Only the most severe flood in each year appears on the chart. The lines show severity of 
flooding; not height of rise or volume of run-off. 


FREQUENCY OF FLOODS BY MONTHS 
ON THE 


THAMES RIVER 
1792-1951 


LEGEND 
VS - Very severe flood S — Severe flood 
H—- Heavy flood SF -Sharp freshet 
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NUMBER OF FLOODS IN MONTH 


Floods are shown in the month of their maximum severity. One or two early spring floods 
are omitted because the month of occurrence is not recorded. 
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OF RECORDED FLOODS aNnp FRE SHET 
ON THE THAMES 7 


1792 - 1960 


Before April 28, David Zeisbe : 

eet Ore Apri rger's 
Diary for April 28, April 29 it 
May 1, 1792, We oa ; 
May 17 and Jume 9, Zeisberger for 


fe = 
a Se 


these dates, 
Sharp freshets, 
| i793 - March 16-19, Zeisberger, Heavy 
is flood, 
| November 6, Sharp freshet, 
1794 —- March 11-14, Zeisberger, Sharp 
freshet. 
| 1795 - March 25, Zeisberger. Sharp 
| freshet,. a 
y October li-18, Zeisberger, October 


18. Severe flood, 


1797 - March 16-17, Ze isberger,. Sharp 
freshet. 
1798 - March 27, Zeisberger. Sharp 
freshet. 


Merch 30 - April 3, Zeisberger for 
these dates. Very severe fiood. 


1800 - April 5-9,  Hambly's survey diary, 
Oxford and Dorchester Townships. 
Severe. 


1804 - September 13-18, Hambly's survey mea 
diary, returning from survey of the 4 
Sydenham River. Below Chatham, 
Severe. 


1830 - Spring. Sharp freshet or heavy ah 
aero ; 
Uwe jaye 


1836 - April 9. Proudfoot Diaries. 
Bridge over “Rhodes” mill dam carried 
AWAY 6 . 


Loo? = SDrLne. Wanuscript reports of road 
commissioners. Dam being built at 
Stratford dameged, 


1843 - April 14-16, James Cull's report 
on bridges, letters in London Herald S) 
for’ April 22, Kilworth end Delaware bis. 
bridges broxen. *Gardiner's Dam in at 
Mosa* broken, Four people drowned. aati 


1846 - March 13 - April 4. Gunn Diaries 
' (copies in Ontario Archives). Severe. 


2s 


1847 - January 2-12. Gunn Diaries, Heavy 
flood. Avril 8-10, Gunn Diaries. 


iss Severe, 


1851 - February 21-22. Canadian Free Press ‘ 
' (London ©.W.) for February 21 end 28, 
an Bridges and dams broken, | 
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1856 


1857 
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1861 


1865 


1867 


1868 


1869 


1875 


1874 
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March 14, Canadian Free Press 
(london) for March 18, Bridges ane 
dams broken, 


April = 1), london Free Press and 
Daily Western Advertiser for April 10 
eo and 18; Ingersoll Chronicle for 
Sprig us Five thousand dollars 
damage at Ingersoll, Clark's bridge 
damaged and Hunt's mill dem destroyed 
at london. 


February 6 and 7, london Free Press, 
February 10. 

Toronto Globe and Leader, February 11. 
St. Marys Weekly Argus, February Leia 
Toronto Leader, February 21, quotes 
Chatham Planet. Severe. 


March 16-17. St, Marys Weekly Argus 


Pore varth 18. Heavy flood from 
Mitchell to St. Marys. 


February 24. Toronto Leader for 
WOCOnTONGO.< Sharp freshet. Dam 
destroyed at London. 


March 1-2. fondon Free Press for 
March 4 and 7, Toronto leader, 
March 5, 8 and il, St, Marys 4rgus 
March ", Sutherland Diaries (ambro), 
March 1 and 2. Severe. 


March 17-20. london Prototype for 


March 18, Chatham Planet, March 20, 
Toronto Leader, March 20, 22 and 25d. 


Sutherland Diaries (Zmbro), March 20. 
pevere. 

February 14-17. london Free Press, 
February 15, Severe. 

March 13-17. Toronto Globe, March 
POL een 7 North Middlesex 
Review, March 20 and 27, Very severe 


at Chatham. 


March 29. Toronto Globe, March 31, 
paerp freshet. 

April 18-19. Toronto Globe, April 20. 
Heavy flood at Stratford. 

July 25, Toronto Globe, July 26. 
Woodstock Times, July <6. Sharp 
freshet at Stratford and below St, 
Marys. 


April 7-10. Toronto Globe, April 9, 
O,) Lievand 19, St. Marys Argus, 
April 24, Sutherland Diaries (Ebro ) , 
April. Severe. 

De cember 46 Toronto Globe for 


December 6 and ll. Severe. 


January 22-235. Sutherland Diaries 
(Embro), January 22. Toronto Globe, 
January 26 and 28, Very severe. 


March 31 - April é&. Toronto Globe, 
April 1, 2 and 3. Sutherland Diaries 
(¢mbro), April l. St. Marys Argus, 
neni L 78., Heavy flood. 
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february 22. “oronto papers for 
Mebruary Bos Sutherland Diaries 
(Smbro), February 23, Sharp freshet 
at London. March 18, St. Marys 
Argus for March 21, Sharp freshet 
on North Branch and Trout Creek, 
September 13, Toronto Globe, 


September 14, Sharp freshet at London. 
He bruary LAs toronto papers for 
february 14, Sharp freshet with ice 
jams. March 17-21. St, Marys Argus 


for march 17; Toronto Globe for 

March 22, Heavy flood at St. Marys and 
at Chathemn. April 8-12. St, Marys 
areus Lor April 14. Sharp freshet on 
North Branch and Trout Creek, 


April 10-13, Toronto Daily Mail for 
DO ts and ad, Suvere flood. 
July 10-11, Toronto Giobe for July 

12 and 16; Toronto Daily Mail for 
July 6, 12 and 17, end August 2; 
Tondon papers for July 11 et seq. 
Sutherland Diaries (fmbro) > July 7. 
Very severe flood in London district. 


February 21 - March 21. Toronto Daily 
Meal for February el; 23, iwereh lay Tay 
20 and 22. St. Marys Argus, March 27. 
Heavy flood on Februery 21. Ice jam 
on North Branch and below Forks till 
March 21. 


3 Selo eens Plies Toronto Daiiy Mail for 


Apel) 8. Heavy flood. 


January 4-5. Toronto Daily Mail 

for dgenuary 6. Heavy flood. March 
20% St. Marys Argus, March 25. 
Sharp freshet, 


January 20-26, St. Marvs Argus, 
Jenvary 27, Heavy flood on the North 
Branch, To op ig Toronto Globe for 
Aprile Ga Sharp rreshet at Ingersoll 
(four people drowned). 


Mayo ie. ..oronto Globe for Jime 1. 
Heavy flood at london. (Same date as 
"Johnstown Flood”. ) 


June 5 and 6. Toronto Mail for June 6 
Brey & Sharp freshet. 


February 18-20. Tondon Free Press 
for February 18 and 23. Loronto 
Mail, February 26. Heavy floods. 


December 26, Toronto Globe for 
December 27. Heavy flood. 


March 15-16, Iondon Free Press for 
March 14 et seq. Toronto Globe for 
March 14, 15, 16 and 17. St. Marys 
Argus for March 17 and 24, Very 
Severe flood {especially at Chatham and 
below). 
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1899 ~ February 26-27, london Free Press 
for February 27, Severe flood, 
March 12, Toronto Globe for March 
LSrand> 14% Heavy flood, 
rs Gene mga Toronto Globe for April 
15. Sharp freshest at Chatham, 


1900 - February 8 end 9, Toronto Globe and 
Mail for February 10 


Pebruary 11-14, Toronto Globe and 

Mail for February 13 and 15, Heavy 

flood at Chatham. Sharp freshet at London, 
April 2. Toronto Globe and Mail for 
apm. LO: Sharp freshet at Chatham, 


BoOl = March. 25-30, Toronto Globe and Mail 
for March 26, 27, .28 and April 1, 
Heavy flood at London and at Ingersoll. 
December 14, Toronto Globe and Mail 
for December 16, Sharp freshet at 
London. 


1902 - March 1, Toronto Globe for March 3. 
Heavy flood. 


1903 - March 8-11, Yoronto Globe for March 
Peo) das Sharp freshet. 


1904 - February 6-7. Toronto Globe for 
February 8. Heavy flood. 
March 24-29. London papers. Toronto 
Globe, March 25, 26 and 28. Very 
severe flood. 
March 31 ~ April 3. Ibid...» fprib =o. 
Severe flood. 


1905 - March 24-27, Toronto, Glote, Lor 
Meareho 20,727 and 28. Severe flood. 


1906 - January 21-23. Toronto Globe for 
January 22, 25, 24 and 25. Heavy 
flood. 

February 28. Toronto Globe, March 
iRise he Sharp freshet (two men 
drowned). March 27-28, Toronto 
Globe for March 28, 29 and April ¢. 
Heavy flood. 


LG07, =. Norch 14. Toronto Globe for March 15, 
Sharp Ireshet., 


1909 - February 23-24. Toronto Globe for 
February 25; Toronto Mail and smpire 
for February 26. Soherp freshet, 


1910 - March 2-10. Toronto Globe for March 
wae Ge Beak Oud ih. Severe flood 
below Chatham. March 21, Toronto 
Globe for March 22. Sharp freshet. 


1912 - April 1-9. Toronto Globe for April 
2-10. oGevere floods below Louisville, 
and in Perth County. 
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1913 


1916 


1918 


1920 


1925 


1926 


1928 


2929 


1930 


1932 


1934 


1936 


1937 


aya 
January 16 - 19. London Free 


Press for January 18. Toronto 
Globe for January 20, Heavy 
flood. March 13, Toronto Globe 
for March 14 and 15, Heavy flood. 
March 25 - 26, Toronto Globe for 
March 26 and 27. Severe flood. 
April 23. Toronto Globe for April 
eh. Heavy flood near Woodstock. 


March 28 - 30, Toronto Mail and 
umpire for March 30 and 31, Severe 
flood below Chatham (caused by an 
ree) jam). 


February 15 - 20. London Free Press 
for February 15, 16, and 20, Toronte 


Mail and Empire, February 15, 16, and 
al. Severe flood. 

March 29. Toronto Mail and Empire, 
March 30, Heavy flood. 


Maren 12 - 21, Toronto Globe for 


March 13 - 22. Severe flood below 
Chatham, 


March 16 - 19, Toronto Globe for 
March 20, Severe flood at Woodstock. 


Merci ce Y=O254, . Toronto: Mail and 


Empire for March 24, Severe flood 
at Woodstock. 


March 25. Toronto Mail and Empire 
for March 26, Sharp freshet. 


January 18 - 19. ~Toronto Globe 
for January 21. Sharp freshet. 
March 13 - 18, London Free Press 
for iMarchiik, 15, and 18. Toronto 
Globe, March 15, 18, and 19. 
severe flood on North Branch, 
April 7. Toronto Mail and Empire 
for April 6 and 8. Sharp freshet. 


January 7 =06y )Toronto Globe 
for January 9. Heavv flood. 
February 23. Toronto Globe for 
February 2) - 25, Heavy flood, 
Heprusry tes = (26, Tbid., for 
February 27. Severe flood 
(especially at Thamesville and 
below). 


January 6. Toronto Globe for January 
(oooh rresnet., 

December 27. Toronto Globe for 
December 28. Sharp freshet. 


- March 2 - 5, Toronto Globe for 
March 3, 5, 6, and 7. Sharp freshet, 


- March 13 - 15. Toronto Mail and Empire: 


for March 14, 16, and 17. Severe flood. 


January 14, Poronto Globe and Mail for 
January 15, Sharp freshet. 
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Januery 25, Toronto Globe and Mail 
for January 36 sharp freshet. 


April 26-30. ‘Toronto Globe and Mail 
for April Ei,eB, 29, 60. “Londen ana 
Chatham papers. Very Severe flood, 


February 6=7. toronto EClobe and 
Mail for February 7 and 8. Severe 
Tiood. 


Peril, 1%. Toronto Globe and shes 
for . Epril 19, Sharyn freshet 


Sori 8, Toronto Globe and Mail for 
April 9. C.N.R, damage report. 
Severe flood, 


Narch qorch 18. Toronto Star for March 18. 
Sharp freshet. 


March 16. Toronto Globe and liail for 
March 17, Sharp freshet at london, 
May 12. Toronto Globe and Mail for 
May 135. Sharp freshet at London. 

June 28, u »N.R, damage report. Sharp 


freshet west tb oF Londen. 


May 18. Toronto Globe and hail for 
May 19, C.\.R. damage report. 
heavy flood. 


March 7. Toronto Giobe and Maii for 
March 8. Severe flood, 

June 18 and 28 5 Toronto Globe and 
Mail for June Severe flood. 
March 25-30, Toronto Globe and Mail 


for March 26, 28, 29 end 31. Severe 
pal oreloun especially below Chatham. 
April’ 5- 10. Toronto Globe and Mail 


Lor Aprin ¢ And: By Toronto Telegram 
for Appi 5. Toronto Star for April 
ory Mee 9 and: Gy Chatham Daily 
News for Lae foage hl aN ge C.N.R, damage 
report. ery severe flood. 

JUNE 4s Toronto Globe and Mail for 


dune 3, Poronto Star for June Sy 
sharp freshet. 


weren 16-21. Toronto Globe and hail 
POrearohy L720: Se and a, Very 
severe. 


March 14-16, heavy flood. 

December 22 and 23. Toronto Globe 
and Mail for December 23. Toronto 
Telegram for December 22 and 2s. 
Heavy flood at 5t. marys and London. 


March 28, Toronto Globe and hail 

for March 29. Sharp freshet at London. 
april 4 and 5, Toronto Globe and : 
Mail for April 5 and 6. Yeavy flood. 


January 8-10, Toronto Globe and Mail 
for January 8. Chatham Daily News 
for January 8, 9 and 10. Very 

severe flood below Chatham. 
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CHAPTER 3 
POLLUTION 


The Thames River System drains large areas of 
agricultural land and passes through many urban centres. It 
has therefore a wide variety of uses, all of which should be 
taken into account in any study of its sanitary aspects, The 
watercourses not only function as drainage channels for 
agricultural land, but also supply water for stock and in a 
few places for irrigation. The river may also be required to 
Supply drinking water for municipal use and coolant and pro- 
cessing water for midushry, It is expected to provide recreation 
facilities such as Swimming and boating, and to supply a sus- 
tained annual yield of fish, and cover and food for wildfowl. 
Its valley should provide attractive scenery for parks and 
playgrounds, At the present time the river also has to dilute 
and remove large amounts of industrial wastes, milk wastes and 
both treated and untreated domestic and municipal sewage, The 
control of all these uses is therefore a very complex problem, 

Polluted water may be classified accordine Ge 
the source of the pollutant and the severity of its effects, 
The chief sources of pollution are milk wastes (from creamerics 
and cheese Tacvories) cattle droppings, sewage (both raw and 
treated?) and various industrial wastes. There is also a 
group of substances such as fibre, sawdust and silt which are 
not normally considered as pollutants, but which may render the 
river bottom unsuitable for fish or unproductive of bottom fauna, 

Pollution effects are of two kinds: those 
affecting public health and those which are not a hazard to 
human health but which are offensive to people or harmful to 
fish and other aquatic organisms, The first type can usually 
be measured by the concentration of an indicator organism 


(the bacillus E. coli). The second type is measured in terms 


—-. 


a ee a. 


1. Sewage effluents may be bacterially inoffensive but harmful 
because of a too high chlorine content. 
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of poisonous compounds which may be introduced into the river 
and in terms of oxygen depletion and the oxygen demandtl, 

The commonest type of pollution is that caused 
by the discharge of wastes containing dissolved or suspended 
organic compounds. Domestic sewage and most industrial wastes 
are predominantly of this type. Certain bacteria and other 
organisms cause the decomposition of these organic compounds by 
consuming the organic solids and combining them with oxygen. 
The resulting shortage of oxygen in the water is one of the 
chief symptons of a polluted stream, 

Biological decomposition of organic compounds 
in the presence of dissolved oxygen in water is called aerobic 
decomposition*, It finally results in the formation of com- 
pounds such as carbon dioxide, water, nitrates and sulphates. 
Being comparatively stable, they exert no further demand for 
oxygen, produce no foul odours, and do not cause septic con- 
ditions in the water. They do however fertilize the water and 
stimulate the growth of plant and animal life in the stream. 
Dense growths of green algae are normally a sign that the 
stream. is recovering from organic pollution. 

In the absence of dissolved oxygen in the water 
"anaerobic decomposition" of organic wastes takes place. Oxygen 
is then corisumed from the organic materials and compounds remain 
Such as methane gas, hydrogen sulphide gas, ammonia and others 
having little or no oxygen. Many of these products have highly 
disagreeable odours typical of polluted waters. Sometimes the 
decomposition products are lethal to fish and other aquatic 


organisms, but more often these die from lack of oxygen. 


1. The B.O.D., or Biochemical Oxygen Demand, is a measure of the 
oxygen that will be demanded by the material in the course of 
its complete oxidation biochemically. It_is determined 
wholly by the availability of the material as a bacterial 
food and by the amount of oxygen utilized by the bacteria 
during its oxidation, 


2. Proper treatment of sewage wastes should include two phases, 
primary treatment (mechanical removal of most solids) and 
secondary treatment 5: Senate of the remainder by aerobic 
decomposition, as here described. 
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Since the amount of oxygen water can dissolve 
: i, 
is so small”, sewage treatment facilities should be designed 
to turn out an effluent that is already decomposed biologically 
so that the stream's oxygen reserves will not be called upon 
to an appreciable degree for this purpose. 
The types and abundance of both plant and 
animal species in a stream provide an excellent measure of 
the condition of the water. At the one extreme severely 
polluted waters may contain extensive growths of gray-brown 
fungi, vast numbers of scavenger types of bottom-feeding 
Orgahisms, a great bacterial -pooulation and little or no 
dissolved oxygen. At the other end of the scale clean waters 
will support green algae, insect larvae, snails, clams, game 
fish and other organisms requiring abundant oxygen. 
The time and distance required for recovery of 
a polluted stream depend on many factors, such as the temper- 
ature and volume of flow of the water, the: type of pollutant 
and its dilution, the amount of dissolved oxygen in the stream 
at the polluting effluent, the type of stream bed and the types 
of obstructions such as dams. 
A full report on pollution on the Thames would 
require that the following work be carried out: 
(a) Becterial plate counts at all points 
suspected of bacterial pollution, and 
at regular space intervals in the 
river's course elsewhere. 
(5) Measurement of the oxygen content in 
bacterially polluted sections and 
where industrial wastes enter tae 
river, with additional measurements 
of the Biochemical Oxygen Demand 
below sources of industrial and 
bacterial pollution in order to 
estimate the rate of recovery of 
the river. 
(6) Assessment of pollution sources. 


Time was not available during the 1950 conser- 


vation survey to collect samples for plate counts or to carry 


1. Less than 20 parts of oxygen per million parts of water 
by weight. 
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aie 
out extensive B.O.D, measurements. Plate counts and measure- 
ments of dissolved oxygen have in fact already been made both 
by the Provincial Department of Health and under the auspices 
of several cities and towns on the river. In 1948 an extensive 
bacterial survey was made of conditions in and near the city 

of London, sponsored by the cityts Medical Officer of Health 
and the University of Western Ontario. A survey of the chief 
pollution sources outside the city of London was therefore 
considered to be the most useful contribution which could be 


made in 1950, 


ie Agricultural Pollution 

The chief sources of agricultural pollution are 
the drainage from barnyards which are close to streams, and 
direct pollution from cattle which are allowed access to the 
river, The effects of these in the Thames are not severe, 
although pollution from cattle was noted at 92 of 240 stations 
on the river and its tributaries examined during the stream 
survey described in the Wildlife section of this report. 
Severe pollution by cattle is found only in the smaller 
tributaries. This condition was found at 16 of 240 stations 
visited, If there is permanent flow the tributary frequently 
recovers to a fair quality a short distance down stream from 
gross agricultural pollution, and the bacterial pollution in 
such streams has no harmful effect unless the stream is to be 
used for drinking or swimming. Elimination of agricultural 
pollution from the streams of Southern Ontario does not appear 


to be possible at the present time. 


2. Urban Pollution 

Urban pollution includes the domestic sewage 
of all the large municipalities on the Upper Thames, including 
London, Woodstock, Ingersoll, Stratford, St. Marys, Mitchell, 


and from smaller centres such as Thorndale and Embro, together 
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with wastes from commercial and industrial institutions in the 
urban areas, whether cr not they are tied into any existing 
sewage facilities, 

At the time of the survey (summer 1950) no 
municipality on the Upper Thames Watershed possessed sda ae 
sewage disposal facilities. The cities of London, Woodstock, 
Stratford and Ingersoll all operate disposal plants, but in 
every case the facilities were overloaded, in need of repair 
or by-passed in some degree. None of the smaller towns or 
villages (Mitchell, St. Marys, Embro, Beachville, Dorchester, 
Tavistock) possessed sewage disposal facilities. 

The stream most seriously polluted by municipali- 
ties along its course is the South Branch of the Thames, which 
has often been described as an open sewer. The sewage plants 
at Woodstock turn out an effluent that is little altered from 
raw sewage with most of the solids removed, 

The river has scarcely begun to recover from 
the serious effects of this pollution before it receives a 
further load from a large creamery at Beachville. By the time 
the stream enters the city of Ingersoll it is again showing 
Signs of recovery, but here it receives a further setback, 

It is very regrettable. that the Ingersoll sewage plant, which 
is now one of the most modern and efficient disposal plants~ 
in Canada, was not designed to take the wastes from the 
creameries, cheese factories and other industrial plants in 
the town which still seriously pollute the river. There are 
also still effluents reaching the river directly from the 
residences and septic tanks not yet connected to the municipal 
system, 

On the North Branch and its tributaries, 
industrial and sewage wastes reach the river at Stratford, St. 
Marys and Mitchell. The City of Stratford operates a disposal 
plant with activated sludge treatment. The plant, when not 
loaded beyond its capacity, is capable of turning out a very 


Clear effluent with a low oxvgen demand, but the system is 
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1 : 
frequently overloaded. The Avon River flow is very.low in summer 


Industrial pollutants are also reported to be reaching the 
river from various storm drains. These combined factors have 
created septic conditions in the stream and this has interfered 
with the use of the water for agridultural purposes. The 
Engineering Department of the City of Stratford has shown con- 
Siderable initiative in its attempts to locate all possible 
sources of pollution. Possible sources reported in the 
Engineer's Report for the year 1949 were considered to be: 

(a) Effluent from sludge storage 

(b) Effluent from the treatment plant 

(c) Storm overflows from both storm sewers and 

Sanitary sewers 

The fact that there are many effluents into two 
covered creeks complicates the problem, It is suggested that 
the Provincial Department of Health might provide technical 
help and equipment for making B.O.D. tests on the river and 
creeks at Stratford. The report stated that "This assistance 
could not be obtained in 1949", Itilk wastes increase the 
pollution lower down the Avon, but a heavy growth of green 
algae indicates a “recovery zone" reaching down to the con- 
fluence of the Avon and the Thames, Mitchell and St. Marys 
possess no sewage disposal facilities so that effluents from 
industries (chiefly creameries) enter the streams directly. 
It appeared that at least a few domestic outlets have been 
connected into the towns! storm sewers. 

Because of its size, the city of London is 
potentially the most serious source of pollution on the 
watershed. Large-scale disposal facilities have been in 
operation for many years but these are now overloaded. In 
addition, a number of suburban establishments were not 
connected with existing disposal facilities at the time of 
the survey. | 

If present plans are carried through to 
completion London should cease to be a serious polluter of 


the Thames. Specifications for enlarging and improving the 
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present system have been drawn up; a good deal of this work 
is now under way or has been completed since the survey was 
made. The University of Western Ontario, formerly one of the 
chief suburban offenders, is now connected into the city's 
sewerage system, Once London has cleaned up its own nollution 
problems it will be in a better tactical position from which 
to encourage other municipalities on the Thames River to follow 


its example, 


3- suburban Industrial Pollution 

The most important stream polluters in the 
suburban areas of the watershed are milk-products factories. 
In a few cases (Mitchell, St. Marys, Thorndale and other 
communities of similar size) factories of this type also con- 
‘tribute to the municipal sewage load entering the streams, 
but there are also twenty-four milk products factories scattered 
through the agricultural lands of the watershed. Analysis of 
the facilities for disposal of wash water and whey showed the 
following result: 

(a) Factories equipped with septic tanks 
(some of these tanks were not in 
usable condition) 1h 


(6b) Factories equipped with settling bed 
only (most of the beds were overloaded) 5 


(6) Factories with no settling bed 

(effluent passing directly to stream 

Graarai ny) 5 

Of the 24 factories, 14 lacl:ed adequate facilities 
for dealing with fluid wastes. These 14, which are sources of 
pollution, are plotted on the map “Biological Conditions of 
Streams" in the Wildlife section of this report. 

Milk-products wastes are of two types: (1) 
washings from milk cans and processing machinery, and (2) 
waste products of the factory, such as whey and buttermilk. 

Creameries are concerned with butter manufacture. 


The most important creamery wastes are can and tank washings, 


drainage and washings from pipe lines, separators, churns, 
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storage tanks and other equipment, skim milk and buttermilk. 
These frequently are allowed tc enter streams and are a most 
objectionable source of pollution. 

In cheese factories the effluent varies 
according to the variety of cheese oroduced, In general, 
rennet, acid or some other souring agents are added to the 
milk in the cheese vats and a separation of the casein in 
the form of a curd results, When the whey has been vrocessed 
and drawn the cheese is washed several times with running 
water. The chief wastes from these processes are the usual 
can and equipment washings, liquids from the several cheese 
washings and the whey. 

In former times many cheese factories. required 
the farmers who brought milk in for processing to take cans 
of the whey away with them for use as fertilizer or food for 
farm stock, Nowadays few processing plants require this of 
their supphiezs and much whey flows off with the washing 
waters, Even without this additional load cheese washings 
contain about 20 per.cent of the whey because it cannot be 
completely drawn from the cheese in processing. 

An efficient septic tank provides an adequate 
enaey treatment for milk waste. But it must be of proper 
Capacity. Where the dilution factor in the stream is large 
secondary treatment may not be necessary. In other situations 
an efficient secondary treatment device such as a sand filter 
or a field-tile bed should be installed to treat the effluent 


from the septic tank, 


4. Recapitulation 

While the Thames and tributaries are bacterially 
polluted at every large population centre which they encounter, 
the oxygen balance in the water is normally only locally upset. 
The South Branch is much more seriously affected than the North 


Branch, since it receives heavy loads of industrial wastes as 


well as both treated and untreated sewage. Both branches are 
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heavily polluted at London, ane the river below London is also 


foul. The occasional presence of decomposing algae in the 
North Branch between London and St. Marys does not indicate the 
presence of much untreated sewage, since the effluent from 
treated sewage also promotes the growth of algae, 

From the point of view of municipal water 
Supplies there is at present no Problem on the Upper Thames, 
Since no water is at present taken from the river for drinking 
or culinary purposes. If water is taken from the provosed 
lake at Fanshawe for municipal supplies it will of course be 
physically and chemically treated. 

The crux of the problem on the Thames is the 
question of other uses of waver, particularly its use for 
watering stock and its use for recreation, including swimming 
and for production of fish. he requirements for purification 
of public swimming pools are strictly enforced in city swimming 
pools in the Province, but these are not commonly enforced in 
the rivers of Ontario, although many rivers are intensively 
used on holidays by large numbers of people. It appears that 
some extension of the present system of controls would be an 


advantage. 
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so long as some municipalities and other public 
} bodies ignore the Provincial legislation against stream 
. pollution, no one can expect industrial companies to improve 
their conditions. The present legislation concerning pollution 
is both so general and so severe that in many cases it cannot 
| be enforced without disrupting the, economie life of the Province 
k Since the provisions are difficult to enforce, abuses are now 
common. Any changes in the present legislation must obviously 
be made in such a way that no company is made to feel that it 
is handicanping itself (compared with others) in taking the 
lead in pollution abatement, 

The solution appears to lie in defining more 
exactly the requirements of water purity, not only for public 


health but also for industriel uses and for the propagation 
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and protection of fish and wildlife. The States of New York 
and California provide examples of how.this can be done. 
Their water problems are at least as complex as those of the 
Province of Ontario, but each has already: 
(a) set up a Water Pollution Control Board. 
(b) adopted a classification of waters for 
particular uses and a set of standards 
of quality and purity which are to be 
applied to them, 
(c) set up a permit system for control of all 
new outlets including those for industrial 
wastes. 

The present classification in New York State 
includes seven classes of fresh water based on its destined 
use, such as drinking, culinary processes, agricultural uses, 
bathing, fishing and industrial uses. 

Control of new outlets is extremely important. 
Article 6 of the Public Health Act, State of New York, reads 
in) Dear: 

"After the effective date of this article, any person 
desiring to make,..any new outlet for the discharge of 
sewage, industrial waste or other wastes...into the 
waters of this state, shall first make application to 
the board for a permit to construct and use such 
outlet. If, after hearing, the board finds that the 
discharges from such proposed outlet will not be in 
contravention of the standards adopted by the board, 
such permit shall be issued to such applicant, so 
conditioned as the board may direct.‘ 

A similar control of all new outlets in Ontario 
appears to be the logical first step. When and if it is com- 
pleted, the second step of controlling the present outlets 
will have a greater chance of success, particularly if a set 
of water standards is established, based on the intended use. 

The dams recommended for construction on the 
Thames would noticeably increase the summer flow of the river. 
They would help to reduce the effects of the present pollution 
and to improve conditions for fish, but the need for rigid 


control of existing and new industrial and domestic pollution 


outlets will remain. 
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CHAPTER 4 
UNDERGROUND WATER 
a 
No consideration of river valley development, 
or of conservation, or of re-development ef agricultural areas, 
eoula be adequate or in any way complete without some mention 
of that water which occurs beneath the surface of the earth, 
and particularly of that bart of the subsurface water that is 
within the zone of Saturation, the ground water, For it is 
this water that is primarily responsible for the continued 
flow of surface streams and that supplies, to a very great ex- 
tent, our domestic and industriel needs. 


The water of the earth may be divided into 


three: 
(a) Water in the atmosphere 
(b) Water on the surface of the earth 
(oc) Water below the surface of the earth 


The water below the surface may in turn be di- 

vided into three: 
1) That above the zone of saturation 
(2) That in the zone of saturation 
5) That in the interior of the earth 

The water in the atmosphere is perhaps primarily 
the concern of the meteorologist; that on the surface, of the 
hydraulic engineer; but that below the surface is directly 
the concern of the gedi.ogist, the agriculturalist, and the 
engineer, 

There is, in general, an upper limit within the 
earth's crust below whdobrsbhe permeable rocks are saturated; 
this upper limit is called the water table and it forms the 
surface of the zone of saturation. ‘The water within this 
zone is the ground water. 

| Practically all the water recovered from the zone 


of saturation, that is, ground water, is derived from the 
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* Caley, J. F. Underground Water Supplies, Department of 
Planning and Development Report, 1945. 
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atmosphere, Most of it reaches the earth in the form of pre- 
cipitation, either as rain or snow, Of the precipitation 
falling on the ground, part is iumediately carried away by 
streams as surface run-off, part evaporates, either directly 
from the surface and from the upper mantle of soil, or by 
transpiration of plants, and the remainder sinks into the 
ground ultimately to be added to the ground-water supplies, 

the proportion of the total precipitation that 
sinks into the ground will depend largely upon the tyoe of 
soil or surface rock and the topography of the area upon which 
the moisture falls; if the surface deposits are of sand or 
gravel more water will sink in than if those deposits were of 
clay; if the region is hilly and dissected by numerous valleys 
more water will immediately drain away than if the surface is 
fairly flat and but little dissected, Steady precipitation 
over considerable periods will furnish more water to the ground- 
water supply than will torrential rains; in this case the run= 
off may be nearly equal to the total precipitation. Moisture 
falling after the ground surface is frozen will not usually 
find its way below the surface and therefore will not materially 
replenish the ground-water supply. Light rains falling during 
the growing season may be wholly absorbed by plants. The quan- 
tity of moisture lost by direct evaporation depends largely 
upon temperature, wind and humidity. 

It is evident, then, that the percentage of the 
total precipitation disposed of by run-off, evaporation, or 
percolation below the surface is difficult to determine and 
depends to some extent upon loeal factors, 

That part of the precipitation that sinks into 
the ground finds its way downward until it reaches the ground- 
water level Ee until it comes into contact with a layer of 
rock which is impervious to its passage; such a layer may hold 


water some distance above the general ground-water level, This 
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is known as perched water, If the ground-water level is at 
or near the surface there will be a4 lake OY SWelp*s if 10 as 
cut by a valley, there will be a stream, 

The conditions under which ground water occurs 
and the factors determining its quantity, quality, and possible 
Tecovery are many. This water is directly associated with the 
rock into which it percolates and as this rock may (and in 
south-western Ontario does) vary in its physical properties 
from place to place, so will the conditions affecting the 
ground water change, 

Because of the large quantities of water that 
are daily consumed from underground sources, it may be thought 
that precipitation cannot furnish the entire supply. However, 
when it is remembered that a layer of water one inch deep 
over an area of one square mile amounts to about 14,520 , 000 
imperial gallons and that in south-western Ontario the annual 
precipitation is perhaps in the order of 30 inches, it will 
be seen that over 420,000,000 gallons fall on each square mile 
each year. If we estimate that only 10 to 20 per cent (surely 
a conservative estimate) of the annual precipitation reaches 
the zone of sat ration, there is still an appreciable quantity 
of water available to recharge the ground-water supplies. 

It is not implied that the ground-water supplies 
are inexhaustible. So long as the annual recharge, that is 
the quantity of water reaching the zone of saturation, is 
equal to or greater than the quantity withdrawn, the ground-~ 
water supplies will not materially decline, Unfortunately, 
however, there are parts of south-western Ontario where this 
condition does not prevail. It is common knowledge that once 
permanent streams are now dry, that many springs have dis-— 
appeared and many wells have failed. Such a condition is in 
large measure the result of cutting down of forest trees, 


draining of swamps, and bringing into cultivation areas that 
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perhaps should have been left as woodlots., In general, the 
Same quantity of moisture igs falling now as before the streams 
ceased flowing, but,so far ag ground water is concerned one 
of the most important results of the aforementioned conditions 
is the great increase in surface run-off, culminating all too 
often in disastrous floods ana reducing greatly the quantity 
of water that formerly went to recharge the subsurface supplies. 
Couple with this the increase in population with its ever 
increasing demand upon ground water for both domestic and 
industrial needs, and it is not difficult to see that the 
ground-water resources will still further decline unless some 
remedial measures are taken, 

Getting back to the geology of ground. water ; 
ail sedimentary rocks are to some degree porous, that is, they 
possess pores between the individual grains of which they are 
composed, Water stored within the rocks mainly occurs as 
filling these spaces. A very fine-grained rock containing 
water may have such small pores that the attraction between 
the rock and water is great enough to hold the water in the 
rock; such a rock will not yield its water to wells. Those 
rocks that yield their water readily are called aquifers; 
those that do not are impervious beds, 

For the present purpose the geology of south- 
western Ontario may be divided into two parts; the bedrock and 
the overlying unconsolida&ed glacial deposits. 

The bedrock consists of layers of limestone, 
shale and sandstone that, when viewed at an isolated outcrop, 
generally appear to be flat-lying, but that regionally are 
known to dip from 10 to perhaps 40 or 50 feet a mile in a 
general south-westerly direction. These rocks are sedimentary 
in origin, having been formed from sediments deposited in bodies 
of sea water later to be consolidated into hard rock. 

The water—bgaring properties of the various types 


of rock constituting this sedimentary succession vary greatly, 
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tn general, the shales, being fine-grained, are the poorest 
aquifers, while the sandstones and limestones are considerably 
better. 

No special Study of the water in these rocks 
has been made, but they have been Mapped over much of south- 
western Ontario so that the distribution, thickness, and gen- 
eral physical characters of the several formations are fairly 
well known. In the area bordering Lake Erie, the bedrock has 
been penetrated to various depths by wells drilled for oil and 
gas, and a study of these drilling records has yielded some 
general data regarding water, ‘Thus it is that we know of 
occurrences of fresh water generally in the upper part of the 
bedrock; of sulphur water somewhat lower; and of salt water at 
Still lower depths, 

Overlying the bedrock is the glacial drift. 
During the final stages of geological history great accumul- 
ations of ice formed at several centres in Northern Canada. 
Due to the pressure exerted by the immense thickness of ice, 
the ice moved out in all directions from these centres, 
covering large areas with a continental ice sheet. As the 
ice advanced it picked up great quantities of loose rock which 
it carried along and which was deposited when the ice finally 
retreated by melting. This material is unconsolidated and 
called glacial drift. Several advances and retreats of the ice 
sheet took place and each retreat left its acoumulation of 
drift on the surface over which it passed. 

Thus, over most of south-western Ontario the 
bedrock is covered with drift ranging in thickness from zero 
in parts of the Bruce Peninsula to over 600 feet in the region 
north of  Torento . 

Generally, the drift consists of boulders and 
pebbles of various composition and size embedded in a matrix 
of clay to form a more or less impervious mass called boulder 


clay. Intermingled with this, and commonly in a most complex 
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-65- 
manner, and also lying above, below, and between Successive 
tillsheets are beds, lenses ana pockets of waterlaid sand and 
gravel which form the chief water-bearing members of the drift. 
Throughout the greater part of south-western 
Ontario most of the ground-water supplies are directly 


associated with the glacial GILT ti, 


ae Oxford, Middlesex and Perth Counties * 
(a) Oxford County 

This county, lying as it does, according to 
Chapman and Putnam, in the Central Plain between the two ends 
of the Horseshoe Moraine, is favoured with relatively thick 
drift. Presumably, supplies from the drift sufficient for the 
needs of rural areas are available almost everywhere in the 
county, In addition, there are valley trains composed of sand 
and gravel which should serve as particularly good sources of 
ground water. Also, surface sands and gravels over a con- 
siderable area adjacent to Norfolk County, brought about by 
deposition from ice-front streams pouring south-west into Lake 
Whittlesey south-west of Brantford, serve as good storage 
media. 

A survey made by the Agricultural Representative 
at the time of the 1944-45 drought led to the conclusion that 
certain areas of the county were rather badly off as regards 
ground-water resources, These included areas around Brooks-— 
dale in West Zorra Township, the southern part of East ZOTLa, 
the part of Blandford lying between Bright, Innerkip, Gobles 
and Drumbo, and an area near Richwood. It is believed that 
most of the difficulty was with shallow wells and that it was 
relieved when the wells were drilled deeper. About 100 wells 
(2 per cent of those reported upon) experienced a water 
shortage in this drought, Over half of the wells were stated 


to be drilled wells, some as deep as 240 feet and in rock or 


RT I fe 


* Gwynne, C. S. A Preliminary Ground Water Survey of 
Southern Ontario. Department of Planning and Development 
Report, 1946, unpublished. 
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Woodstock, Ingersoll, Tillsonburg, Norwich, 
Thamesford, Tavistock and Otterville all obtain their water 
from either springs or wells. Woodstock is stated to have 
developed a spring outside of the town and also has a well or 
wells approximately 160 feet deep in the city park, which draw 
from limestone of the Norfolk formation. The well is reported 
to be 397 feet deep, and presumably is a considerable distance 
into bedrock. The bedrock of the area thus appears to serve 
as a reliable source of ground water. Securing the best 
available information on the water supplies of these two 
communities and of any other wells which draw from the bedrock 
would seem highly advisable. 

The Norfolk formation, comprised essentially of 
limestone, directly underlies the mantle of the western part 
of the county, approximately 70 per cent of its area. This is 
flanked on the east by belts of the Bertie-Akron and Salina. 
Ordinarily, wells drilled beyond the upper part of these 
formations might be expected to furnish only salt or sul- 
phurous water but, as pointed out above in connection with the 
discussion of the supplies of Woodstock and Ingersoll, the 
possibilities should be more definitely determined, particularly 
with regard to the limestone beds of the Norfolk. 

The water supplies of Tavistock, from wells 25 
feet deep, and from Norwich, from wells 138 feet deep, are 
obtained from sand and gravel probably of valley-train origin. 
The supplies of both Tillsonburg and Otterville were reported 
to be from flowing wells and to be of poor quality. ‘The 
Tillsonburg wells are west of the city and about 100 feet deep. 
The water is believed to come from the drift. 

In summary, the impression has been gained that 
there is no shortage of ground-water supplies in rural areas 
in this county. Shortage which has been experienced came from 


the use of shallow welis, and the deepening of such wells 
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usually improved the Situation, Many deeper wells, however, 
were also stated to have been affected by the drought, and 
many attempts to find water at the base of the drift or in the 
upper part of the bedrock were unsuccessful, It is believed 
that as far as this county is concerned, emphasis at present 
should be placed upon acquiring more information regarding 
the ground-water geology in the vicinity of Woodstock and 
Ingersoll. 

(b) Middlesex County 

The mantle of this county is prevailingly thick, 
generally, so that in rural areas satisfactory water supplies 
may be secured from within cr at the base of the drift. Most 
of the county is ground moraine, but there are several clay 
moraines of the Horseshoe Moraine, and there are valley trains 
between and at the ends of these moraines, ‘The deposits of 
sand and gravel on the surface, formed by glacial waters along 
spillways and outlets, are favourable for ground-water accumu- 
lation. No water~-supply problems in rural areas during recent 
periods of drought, except possibly in the vicinity of 
Melborne, are reported. Here, as elsewhere, shallow wells, 
particularly in till, have failed in time of drought. No 
difficulty in securing water in drilled wells is reported, 
although wells drilled into beGrock are always confronted with 
the. possibility of striking salty water. 

Several communities in this county depend upon 
subsurface supplies. Whese include London, Strathroy, Glen- 
coe, Lambeth and Parkhill, and the water in each case is be- 
lieved to come from sands and gravels in the drift. The wells 
at Strathroy are only 30 feet deep and those at Glencoe have 
@ maximum depth of 147 feet, The smaller wells at Strathroy 
are thought to be located in a valley-train deposit, Strathroy 
was net visited, but according to report there is no difficulty 
in the bringing in of new wells through the use of sand-points. 
So far as known, all of these supplies are reasonably potable, 
except the one at Parkhill, which is reported to be sulphurous 
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The surface bedrock of most of the county is the 
Hamilton formation (mostly shale and a smaller amount of lime- 
stone) in the western pert, and the Norfolk formation composed 
of magnesium and calcarious limestones in the eastern part. 
Presumably, as elsewhere, fresh-water supplies from the fissures 
near the top of these formations may with luck produce potable 
water, Non-potable water is a greater possibility, particularly 
if. the wells go to any depth in the bedrock, One flowing well 
at the west end of the Springbank Park, believed to have been 
drilled into the bedrock, produces a highly sulphurous water, 

For the time being there seems to be little 
need of detailed study of the ground-water geology in rural 
ereassyoriin any of the towns of this county using well or 
Spring water except London. With its present population of 
94,000 and further growth in prospect, it would seem logical 
that as complete knowledge as possible with regard to the 
ground-water resources of the vicinity be developed. A 
thorough and detailed study of the Pleistocene in this Vicinity 
is first in order so that the extent and relations of all 
water-bearing sand and gravel deposits may be learned, 
Inspection of the well records of the International Water 
Supply Company and the Public Utilities Commission of London 


should contribute to this study. 


(c) Perth County 


In spite of the fact that Perth is covered with 
a variety of glacial deposits, wells drilled to or into the 
bedrock are reported to es widespread and numerous, This 
suggests either that the drift is thin at least in some places, 
or that it is poor in available ground water, or that supplies 
from the bedrock are better. The glacial deposits include 
clay moraines, which are part of the Horseshoe Moraine, and 
Sand moraines, also ground moraine end valley trains. ‘The 


valley trains are, of course, along the principal natural 
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drainage lines and in some cases connecting them, Eskers are 
& prominent feature in Elma Township, A drumlin area extends 
north from Listowel, 

No difficulty appears to have been experienced 
as regards subsurface Supplies in the rural areas, although 
as stated it is notable that wells are drilied in bedrock, 
many of them as much as 180 or 200 feet in depth, In the 
vicinity of Mitchell the rural welis are reported to go to 
the bedrock, at en approximate depth of 75 feet, where they 
strike good water. ‘The practice is to case off sand and gravel 
acquifers in the mantle because water from these sources is 
likely to contain troublesome silt or fine sand, The mantle 
is reported to be approximately 75 feet thick at Listowel, 
where a plentiful amount of water under pressure is found at 
the top of the bedrock, Wells in the ViCiIniEy OF Stratford 
are also reported to secure their water from bedrock, 

Stratford, St. Marys, Listowel, Mitchell, and 
Milverton have supplies from Springs cr wells, ‘That for the 
first two of these apparently comes from limestone (Onondaga) 
of the Norfolk formation, ‘The artesian well at St, Marys has 


a cepth of 150 feet end Stratford has six wells ranging in 


a) 


depth between 550 and 650 f et; these wells penetrate 100 to 
125 feet of mantle, 

Listowel has three wells, ranging in depth 
from 240 to 338 feet; the water is probably from the Akron- 
Bertie, The Milverton supply comes from the bedrock, either 
the Akron=~Bertie or the Salina, and that :0f Mitchell from an 
acquifer in the drift, 

There are believed to be no immediate ground- 
waver problems in this county . The matter thought to be 
most in need of study when the time becomes available is that 
of the ground-water resources of the bedrock. It would seem 
from the available evidence that the limestone of the Norfolk 


(end most of it is limestone of one sort or another) contains 
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considerable fresh water, much of it obtained from wells within 
the formation, Its quaiity should be confirmed and the extent 
of the area from which suitable supplies might be drawn 


determined, 


5, Farm Water Supply 

A survey of farm water supply on the water- 
shed of Trout Creek and a portion of the watershed of the 
Middle Branch of the Thames was begun in the middle of October 
1945, Two hundred and eighty-seven reports were obtained 
from farmers in the Trout Creek area -— about 95 per cent of 
the occupied farms. A number of other farms were visited where 
reliable information could not be obtained owing to the absence 
of the owners, Whenever possible in these cases information 
was obtained from neighbours, but this could not always be done, 
Heavy snowstorms in December interfered with the work by closing 
some of the side roads with drifts, It was not possible to 
complete the survey of the Middle Branch above Embro, as was 
intended. Over one hundred reports were collected from this 
area, however, and it was covered sufficiently to indicate 
that conditions here are very similar to those in Trout Creek, 
The area on the Middle Branch affected by the lowering of the 
underground water supply which appears to have taken place in 
the last 50 or 60 years is perhaps slightly greater in pro- 
portion than that on Trout Creek. The farms reporting short- 
age of water lay mostly along the divide between the watersheds, 

The Trout Creek Watershed is, on the whole, 
well watered. There are a number of strong springs on the 
sides of the valieys and the creeks fed by these intersect 
most of the area, In some places, however, fairly wide 
stretches of the original high tableland remain uncut by valleys, 
and these areas are dependent on underground sources of water. 
These include some of the best farmland in the district, 

It had been reported that farmers in some parts 


of the watershed had been suffering from shortage in recent 
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years. his proved to be the case in several areas along the 
divides between the different creeks, A shortage of water 
had been very widely felt during the winter of 1944-5, Many 
farmers reported that they had had to haul water for their 
stock during that winter for the first time. Others had hauled 
water from time to time for some years past. 

A number of reports of unsatisfactory wells 
were given in the area south-west of Stratford, in the fourth, 
fifth, sixth and seventh concessions of South Hasthope 
Township. The land here is high, flat, not too well drained 
and rather bare of trees. A group of farms on the highland 
between Trout Creek and the Middle Branch, north-west of 
Maplewood in Zorra West Township, reported scarcity in recent 
years, In some cases wells were being drilled at the time of the 
survey. Part of this group was within the watershed of the 
Middle Branch. 

In the neighbourhood of Harrington a number of 
farms in the first, second, third, fourth and fifth conces-~ 
Sions of Zorra West reported shortage in dry seasons. South 
and west of Harrington there is a large group of wells which 
were drilled 30 or 40 years ago, Many of the owners of these 
wells gave failure of the old wells as the reason for dpi tiie. 
These various groups of wells, with others on the boundary 
between Perth and Oxford Counties, form a rough circle around 
the valley in which the village of Harrington lies, near the 
junction of two main branches of Trout Creek, It is fairly 
evident that since the turn of the century there has been a 
change in the level of the ground water along these heights. 

Very few reports of poor supply were given in 
the small portions of Blanshard and Nissouri East Townships 
which lie in the frout Creek Watershed. In these two sections 
there is a very large proportion of drilled wells, many of 
long standing, Most of this area consists of the high table-- 


land and in the valleys the limestone is very close to the 
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surface. Some wells in the thirteenth and fourteenth conces- 
sions of Downie Township form part of this group. 

In the "Gore of Downie", which lies almost 
entirely within the Trout Creek Watershed, there were a great 
many reports of scarcity in recent years. In the eastern 
section these chiefly referred to the exceptional winter of 
1944-5, In the south-west angle of the "Gore", several of 4 
group of wells from 20 feet to 25 feet in depth were reported 
as giving trouble of late years, ‘Two of the owners of these 
wells were inclined to attribute this to the increase of under- 
drainage. In one of these cases a stretch of woodland had 
recently been cleared and drained, 

Of the 857 wells on which reports were. obtained, 
266 were dug wells. These wells vary greatly in depth, the 
average for the watershed being 22 feet. They can be divided 
into two general chasses - the ordinary dug wells, usually 
more than 20 feet deep, in which the depth of water varies 
with the amount of precipitation, and the shallower wells, 
called by their owners "spring wells", in which there is a 
fairly constant level of water at from 2 to 4 feet. Very few 
Shallow wells wholly dependent on surface seepage were 
reported on the watershed, 

The first of these types of dug well was, in 
former times, the most usual source of water supply in the area, 
Many of these wells have been replaced by drilled wells of 
some form, and others, all over the watershed, were reported 
as going dry pericdically. Some of these have been giving so 
much trouble that the cwners were drilling new wells when 
visited or intended to do so as soon as possible. Speaking 
generally, it may be said that wells of this type, less than 
50 fect in depth, are no longer satisfactory for watering 
stock or as the only supply. Very frequently a well about 
20 feet in depth and curbed with stone was still in use for 
domestic supply; while the well used for the stock was from 


10 .to 20 feet decper and curbed with brick, indicating that it 
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had been constructed at a later date than that at the ace me 
When some kind of mechaenteal pumping system has been dinstalled 
on the deeper well, the house well has often gone out of use 
altogether, These disused wells are not included in the table 
at the end of this chapter. 

In many places it has been found necessary to 
dig to a greater depth to obt in a satisfactory supply. Wells 
of from 40 to 60 fect are not uncommon, and even greater 
cepths are found occasionally. Two wells 90 fect deep were 
reported. One of these was an exceptional case, the well having 
been dug deeper, after water had been found, to avoid quick- 
Sand. The other 90~foct well formed part of a group of deep 
wells in Lots 35-35, Concession VII<VIII in Zorra West, This 
group of four wells included one of 47 feet, one of bO teen 
and one of 87 feet, besides the 90-foot well already mentioned. 
As a rule, all the deeper wells were giving a good supply of 
water, 

The wells reported as "spring wells" were usually 
giving a satisfactory supply, They were often found in the 
neighbourhood of flowing springs and in many cases such a 
Spring was used as a supplementary supply. They were usually 
said to have a constant depth of a few feet of water and when 
it was reported that they could be pumped dry it was almost 
invariably added that they filled up again in a few hours, A 
few of these wells were reported as overflowing. 

A number of farms on the watershed depend on 
aprings for their whole water supply and others use the springs 
to a greater extent than their wells, There are groups of 
strong springs used for this purpose along the valley of Trout 
Creek from Harrington to St. Marys, and others are found in the 
Gore of Downie, near Harmony, on the Stratford-Embro road, and 
in the neighbourhood of Fairview. In a few cases there were 
reports that the springs were giving less water of late years 
or even going dry. These were always springs that were being 


used in addition to wells. In one of these cases it was 
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believed that planting had materially improved the flow, 

A few small ponds were being used for stock. As 
these were, in every case, fed by springs and of small area, 
they are included with the springs in the table of Farm Water 
Supply. One or two farmers reported that their cattle used 
Kettle ponds to drink from in pasture. 

The impressions received from this survey are 
that the Trout Creek Watershed as a whole is well supplied 
with water under present conditions; that there was a marked 
tendency to shortage in many parts of the watershed about forty 
years ago, which led to extensive deepening of wells and 
drilling for water; and that shortage of water is felt at the 
present time in scattered localities, particularly in winter, 

There seems to be good reason to connect this 
lowering of the ground water after 1909 with the cutting of 
many of the woodlots which had survived until about that time. 
The effect of under-drainage on the water supply is less cer- 
tain, but the belief is widely held that this has a great deal 
to do with the failure of some of the wells, ‘The present 
shortage is attributed in part to more stock being kept. 

Modern practices also involve a larger consumption of water per 
head of stock than was the case in the past. When "spring 
wells" are used, on the other hand, it has often been found that 
modern water systems which draw evenly on the water supply are 
more satisfactory than the old method of pumping up large 
quantities two or three times a day. 

Conservation measures in general would certainly 
have a beneficial effect on the farm water supply of the area, 
But, as the shortage is more acute on the higher ground, the 
restoration of woodlots and the protection of kettle areas, 
whether ponds or swamps, would seem to be more important in this 
respect than other measures which are concerned rather with 


the valleys than with the tableland itself. 
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CHAPTER 5 
IYDRAULICS 


l. General Hydraulic Problems 

Hydraulics as applied to conservation deals 
with the measurement and control of run-off from river drainage 
basins, Measurement has to do with such factors as precipitation 
- both rain and snow - the topography and vegetative covering of 
the area and the daily gauging of the flow of the river at 
selected points. Control deals with the prevention of floods 
by the use of reservoirs and other Structures, and the increase 
of summer flow. 

Floods which are caused by the natural run-off 
from river basins have occurred from time to time in Southern 
Ontario ever since records were first kept. lUvidence of these 
can be found in diaries going back well over 150 years and from 
newspaper records for at least 100 years. Most of this run-off 
occurs in the spring, with the result that there is too much 
water in our rivers at the time of the year when it is needed 
least and very little, if any, during midsummer when it is 
required most. In addition to the flooding which is caused by 
spring run-off, occasional floods also occur during the summer 
on watersheds which have little natural protection. These 
summer floods do serious damage to crops. Such floods are 
not. confined to a few of our largest rivers, but records show 
that all rivers of any consequence have from time to time 
caused serious damage in this way. 

When Ontario was mostly covered with forest 
and the natural reservoirs, such as large swamps, had not been 
interfered with, severe flooding probably was not as frequent 
as it is today because these two factors had an ameliorating 
effect on the flow of water, Land clearing and drainage were 
necessary to open up the country for agriculture, but in some 
respects these were carried beyond the point of necessity, 


thereby aggravating the flood situation, In order now to regain 


ce ots 


4 


4 in j 

ed Aw lt do ; Ay Vien : i ah 

Ree rontd, ork OTH usoitide ad ew cea EDEN 

I y he Wa a na : ‘ . me Ble mT ihe 5 A 

COO AT ae or ie ase ae oa: ate 

+ | an Reece Biman Pg uke 
: eon ~nktery | Leyte vibes sai hanes ose wot se baer pe Ree Mies ae 


‘ Pe curirae ik: ohh ae ati Nas gt, borwioda aved enkaes a 
| Beatty Lo ood IVa Ries | orn fact atiroa3"t "ea ne’ LOVa) 2 
| iiiotr") bik aoe oe me ae Lise done Briog: eb ieatb ae, fot ed, t 
is gach Vand iy eine. 0h tasek: te ube abbas aa ne 
: ete sen rea eM acs pLneos ooft did ie pantcAcre ate eb) wisioae, | 
ing on Gay a Rsiied teury! and 1G ontd Hdd va Brew le tH as nation 
"a ee FL MOT “HySemsirab kaeeplaG ee tt, sooth wey fines sunot 


I ahs yw 


Be Gatares a5 Wasi Unthoos Veet, Ms ag ha thea af: hop periupwad 


; : Boi oral cad ght habe) 4998 on ig ehGo.e 4. ‘ben obaaojc phiohaet gira: 
| OF) Pi aor Hoteoetes 4 bereciader aire tt py an As trae ehadatsdew ang 
| US aa ehbolt doit med feast) ‘ot emsittie b BO Lhe, OR! ci boo kt er 
” y) beh satiate HG ye STS a" tesa al nce ha wed) 6 am, pot tabs Oo 


game Oy tate HOEY owes at focipe ast oy Yr to etevis rors 


Caw edd; at spigered ‘eeobre8. been 


anerst s2iw. beroveg ere ey hes ‘ng he iW, | 
iabed: gon Ext” eqnawe auial-ed dobay, enteyisedt fess odd ii 


AMS pil 
ae ort. aa as oav Cdedag grshools ersvee i adine paasino ml 
cei”, i 

yee ssohtdrol Let na bal a todos? ahd gees pirinowe ‘yabog ef ce ae 


tat 


Pees Si iin cant Big aitsels: Hytad ES Taw SO: wot Sit 0 ad 


! 
ae 


i fenns Bh dated, Pwd ive bank veh eager onde iahe rego oF Vases 
oh, ; 

jeetsésoen to snbod Oty Bi Cee | eebrseo" serge sean? Sige: “i 

Oe ae eas Ae 

Oy OF mon ne ie ‘\mokdauste 6 ha eg anidevers ell q's 


ae 
att or aye 
ap 


ye 
oe: 


Shey 
a more or less stable condition of the rivers and streams, 
certain conservation measures must be carried out, such as the 
reclaiming of large Swamps and water storage areas, the re- 
forestation of marginal and Submarginal land, and also by a 
program of proper land use as indicated by farm planning, 
whereby run-off from gently sloping land can be controlled by 
such methods as contour cultivetion and grass land where such 
1S indicated. Such methods aim to control water where it falls 
ongLae tends if this: could always be done it would be the 
ideal solution of the flood problem. But to minimize the re- 
quired flood storage in a large watershed, a program of improved 
land use would need the co-operation of a great many individual 
farmers, This would take many years to accomplish. More 
immediate measures are therefore also necessary, especially 
where urban centres are frequentiy flooded. 

One of the first problems facing the hydraulic 
engineer is to estimate or measure the run-off from a drainage 
basin which causes flooding farther down the valley. This 
includes a careful examination of rainfall over the years at 
different times of the year, which in turn presupposes that 
weather stations have been established in the area. Topography, 
types of soil, the amount of vegetative covering, particularly 
tree growth, on the area, and the gradient of the river, which 
has a bearing on the rapidity with which the water travels to 
the river's mouth, must all be carefully studied. If no gauging 
Stations have been established then the run-off must be computed 
by taking the above factors into consideration and an approximate 
figure of flow is then determined by comparison with a neigh- 
beuring drainage basin which has gauge records in order to decide 
how much protection by the use of reservoirs is required. A Hie 
on the other hand, gauges have been established, by which a 
daily record is kept of the amount of water going down the 
Channel at certain points, then a more accurate determination 


can be made of how much protection is needed. Fortunately, 
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at London on the North and South Branches of the Thames 
there are hydrometric records dating from 1915, and at 
other stations on the watershed for shorter periods, and 
although the years of records for the latter are short they 
may be correlated with the long-term records and usually 
dependable run-off ratios established, 

After the amount of run-off has been measured 
by whichever means are available to the engineer, it will 
give him a figure of flow which will indicate how much of 
this water will have to be held back by-different methods 
in order to give the necessary protection where flooding 
is taking place. This means that a reconnaissance survey 
of the whole watershed must be made in order that suitable 
valleys be selected where dams can be built for the storing 
of the required amount of water, When more than a sufficient 
number of such reservoir sites have been selected, each must 
be measured as to its capacity, and the required number chosen 
to hold back sufficient water to solve the flood problem. In 
addition, wherever a dam is to be built, some subsurface ex- 
ploratory work must be done at the site to make certain that 
the dam will have a proper foundation. Only after this pre- 
liminary work has been carried out can the reservoirs be 
finally chosen, the actual designing of the dam structures 
undertaken and the work carried through to completion. 

While conservation reservoirs are usually built fer 
the purpose of preventing floods, they are needed just as 
much in Southern Ontario for increasing summer flow. This 
has become increasingly important in recent years because 
rivers with extreme low flow and those which dry up entirely 
are a health menace to the communities through which they 
pass. Summer flow is necessary for flushing out the channel; 
to furnish water for industrial plants; for the practice of 
good agriculture; and is absolutely necessary for dilution 
where urban municipalities empty the effluent of their sewage 


disposal plants or raw sewage into the river. 
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The building of dams for the prevention of 
flooding and the increasing of summer flow is a comparatively 
new concept in engineering. It is only since the turn of the 
century that structures cf this kind have been used for this 
purpose.in North America, The older methods included such 
projects as straightening and widening the river, narrow bridges 
and other man-made works which might obstruct the flow or cause 
ice jams, Also, occasionally, for such work a river was diverted 
into another watershed, or dikes were built to hold it within 
its banks, Such practices are aimed at one thing only, namely 
to get rid of water as quickly as possible. They do not take 
into consideration the necessity of holding water at the head- 
waters for deep infiltration or retaining it for summer flow 
throughout the year. On some rivers in Ontario channel im- 
provements, diversions and even dikes must be carried out and 
built, especially where dams and reservoirs are not economical 


and summer flow is not a major problem. 
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2. The Upper Thames Watershed 
(a) General Description 

The Upper Thames Watershed comprises the drainage 
area of the Thames above the confluence of Dingman Creek with 
the main river ten miles south-west of the city of London. It 
measures 51 miles in length (north and south), has a maximum 
width of 37 miles, an average width of 26 miles and an area of 
eee PESO, M1 8s The watershed is drained by two main branches 
and their tributaries, known as the North Branch and the South 
Branch, their confluence or ‘the Forkst being near the south- 
westerly limits of Londoa, The Middle Branch is a major tribu- 
tary of the South Branch, its confluence being approximately 16 
miles above the Forks at London. Major tributaries of the North 
Branch are the Medway River which joins the North Branch about 
three miles above the Forks, Trout Creek which joins the North 
Branch at the town of St, Marys and the Avon River which joins 
the North Branch about four miles above St, Marys, 

The rate of run-off! into these rivers and their 
tributaries is very high; so much so that the banks in places 
are unable to contain the flood waters and the low areas are 
flooded. Floods may occur at any time of the year but it is 
the floods which occur during the spring break-up that are fre- 
quent and most severe, and it is these floods which are the 
concern of this report. 

(b) Cause of Floods 

The topography, soils and other natural features 
of the watershed contribute in a great measure to flooding. 

The impervious clay soils, the high gradient of the river bed, 
and the steep lateral slopes of the tributaries increase the 
rate of run-off (Fig. H-1). There are no lakes or swamps which 
have been left untouched to serve as natural reservoirss) leo, 


a high percentage of the forest has been removed, In addition 
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1. Run-off is the amount of water that the drainage area =n 
Supplies to the open streams and is the excess of precipi- 
tation over evaporation, transpiration and deep seepage. 
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Uones 
there is a network of municipal drains above London which 
includes the straightening and widening of smaller creeks. 
These works undoubtedly increase the rate of run-off and 
aggravate floods. 

The above adverse physical conditions are 
constant, but the magnitude of spring floods depends largely 
upon precipitation anc temperature and the condition of the 
ground, that is, whether it is saturated or frozen. The depth 
and weight of the snow pack and the direction and the velocity 
of wind are alse important factors. The most adverse combin- 
ations of factors, however, for a spring flood are frozen or 
Saturated soil covered with a heavy snow blanket, accompanied 
by heavy rain and unseasonable prolonged high temperatures. 
such floods may be further aggravated by ice jams inpeeaems 
large volumes of water which, when the jams break, surge down 
and boost the flood peak, 

The towns and cities subject to serious floods 
are London, St. Marys, Mitchell, Woodstock and formerly Inger- 
soll, now relieved by channel improvement. (Figs H-2, H-3 
and H-l. show the flooded area for each of the above places.) 


(c) Remedial Measures for Flood Control and Low Summer 
Flows 


Of the above places subject to floods, London 
has sustained the greatest damage. Owing to its location at 
the Forks, it is in the most vulnerable position on the river, 
consequently in planning the location of required storage this 
fact has been kept in mind; but at the same time requirements 
for the safety of smaller municipalities up stream have not 
been overlooked. Low summer flows in both branches of the 
Thames are also a major problem and measures for both problems 
are complementary. 

The land use and reforestation conservation 
measures recommended in this report are an essential part in 
any vlan for flood relief and increasing low summer flows, 
but of themselves, even though immediately implemented, would 


not be sufficient to solve either problem and must be supple- 
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mented by storage of water in conservation reservoirs up stream 
which will reduce the flood crests to a safe stage, and later 
during dry periods may be released to increase the low flows. 

Dikes and channels are aids only to a flood 
problem and should be considered as expedients. The benefit is 
local and they do not conserve water but have the reverse 
effect of speeding flood waters past the trouble area and often 
aggravate flooding down stream. Some diking and channel work, 
however, is sometimes necessary in conjunction with reservoir 
control when sifficient storage is not available or is too 


costly, 


; X 
Se 4 - « 
; © hit ie mh 

; , 


7 


oe ‘ hie eh ir ae 
Saws te. 0 oy tevaghot “woke & 
} ‘ ‘at ney, A 
‘etal Drs ens . 7 


Wi iawett wot ont venetont Pe 


ane ‘ main 


booth a oe efted ste Micki 
ef otieced’ gt adh thei Be 

SuxONO aid fir sed 4 
AeGao bits oth rh te 
Hriow formate: baie ine nod ne a: pt 
rovioewt iteiw ok romwinon 1 ea can a aspyew 


ea fd! ta¥s FoR ah, 


re 


5 

+ 
i 
& 
Be 
1S 


2-H ‘914 


am—s—- S3NAG ONILSIXS 
aa sv3yuv da3qd0ol4 


S3MAG ONILSIXS ONV 
ONIGOO1d OL LO3raNs sv3ayV 
9NIMOHS 
NOGNOT JO ALIO 
3HL 40 d¥W 


L324 4oO SGNVSNOHL 
3 S v 


SWAG 3AO9 4O 37140Ud 
1334 40 SONVSNOHL NI 39ONVISIG 


eke tag al © 


- L€61- Wd - 13A31 GOOTd 


OlL 


LS3M NOQNO?1 NI 3yxAQ dO 3714d0u¥d 


N! JOINVISIA 
€ rf 


~—— 4— 7661 - Wd 


7 


= 


ONNG 


Sv 


VHM 


YsIWOV 18 


Suvl 


4d IONY 
= 


SA08V NOILVA313 


v35 


WAZ 


SAO8V NOILVA313 


v3s 


WAZ 


0009 


000% 


000s 


000E 0002 
asia + SnVoS 


000! 


Lime Ve fa RIS) 


V/V, 


JSNYO81090a@ 
: Fb 
o 
weit All Lae 
NOLONIT1I3M 


LS  O1YVLNO 
3aqivi3aav ; 
ONVILIVWH] F 


[oad 


- 
w 


ee 
WwW 
lu 


Taauis | 
T3auis a 


I33uIs 


MAP OF THE 


TOWN OF ST. MARY'S 
SHOWING 


AREAS SUBJECT TO FLOODING 


SCALE = FEET 
500 1000 1500 2000 2500 


FLOODED AREA Gaz 


MAP OF THE 
CITY OF WOODSTOCK 
SHOWING 
AREAS SUBJECT TO FLOODING 


SCALE=FEET 
500 500 1000 |500 2000 2500 


ef 5) 5 tas 7 Ls ; . 
on ae madara i %, 


ba. 


aig 


an 


Saecemn:sttomnemmntnt tn lee at 


wig 


PLAN 


TOWN OF MITCHELL 


SHOWING 
AREA SUBJECT TO FLOODING 


SCALE — FEET 
300 600 


1937 FLOODED AREA — (1) 


uv 
m 
= 
o 
m 
a 
4 
° 
z 


auosxo 


PLAN 


TOWN OF INGERSOLL 
SHOWING 
AREA SUBJECT TO FLOODING 


APPROX. SCALE — FEET 


1000 500 ° 1000 


1937 FLOODED aREA—[___] 


FIG. H-4 


289% 
3. The Solution of the Flood Problei 
(a) Future Floods 

The flood which caused the most damage, at least 
in recent years, occurred in April 1937. The exceptional flood 
flows on the South Branch were an all-time high, but on the 
North Branch the highest flood flows actually occurred in 1947 
and would have caused greater damage in London had the South 
Branch been correspondingly high and had not part of the dike 
System been raised and extended after the 1937 flood. From 
these floods it will be seen that, in order to give protection 
for the future, provision must be made not only for floods of 
known magnitude but for greater ones which in all likelihood 
will occur during the years ahead. 

Sly webs: difficult to state with accuracy what 
these greater floods might be, but in planning protection for 
the municipalities of the Upper Thames it has been considered 
sufficient to provide for protection equal to one-third more 
than the greatest known flood of the past, namely the flood of 
the South Branch in 1937 and the flood of the North Branch in 
1947 if they should occur together, which they might well do, 
at some future date. This was the factor of safety provided 
for by the engineers who prepared the official plan of the 
Muskingum Conservancy District. Such a probable flood of the 
future is termed an hypothetical flood and will be referred to 
as such hereafter in this report, 

(b) Storage Required 

The flood eee storage required for the hypo- 
thetical spring flood for the North Branch is 80,734 acre feet+ 
and for the South Branch, 30,346 acre feet, The total for the 
Forks at London is 111,080 acre feet. The plan is designed for 
such Beare on that all the reservoirs would be filled to 


spillway level but not beyond, in the case of a spring run-off 


1. An acre foot is a volume one acre in area by one foot in 
depth and is equivalent to 43,560 cubic feet, 
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with a magnitude equal to the hypothetical flood. During such 
a flood the outflow from the reservoirs, including the run-off 
from the uncontrolled areas below the reservoirs, would not 
exceed the safe carrying capacity of the channels below. Should 
the hypothetical flood be exceeded in magnitude, then the re- 
servoirs would have to discharge the flood waters at a greater 
rate than pianned and there would be some flooding. 

(c) Distribution of Storage (Fig. H-5) 

The distribution of the 111,080 acre feet of 
storage should be as near as possible to the ratios of the 
spring run-off volumes of the tributaries above London. This 
ratio is 73.77 per cent or $1,944 acre feet for the North Branch 
and 26.23 per cent or 29,136 acre feet for the South Branch. 

The North Branch is well provided with reservoir 
Sites, The chosen sites are well Tocated strategically and 
their storage capacity is in fair proportion to their respective 
drainage areas. The South Branch, however, is not so well 
favoured with reservoir sites, The Thamesford site on the 
Middle Branchl is the only one which has a cavacity comparable 
to those of the North Branch. The other two sites are small 
and alone are inadequate for the protection of Woodstock. Also 
cue wait of the South Branch drainage area is uncontrolled, 
There is, however, sufficient storage in the South Branch, as 


the amcunts below indicate, 


Reservoir storage available in North Branch 60,734 ac. ft. 
Reservoir storage available in South Branch 30,3460 ac. ft, 
Total LiULpOeOhae, Lt. 


The uncontrolled area of the North Branch is 97 
square miles or 14.76 per cent of the North Branch drainage 
area, The uncontrolled area of the South Branch is 277.9 square 
miles or 53.55 per cent of the South Branch drainage area, 

Table H-1 shows the storage capacity for each of 
the reservoirs surveyed and the distribution of the storage 


relative to London, St. Marys and Woodstock, 
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1. A tributary of the South Branch. 


foc: agtied . baOLe frokte Par, ea 
Tio-«un: amd ail oto core oe 
gor bivow (a PO vEOset Sey weed eel | 

2 » Ce he ext, aLaimed9 eid te. eee aa 
oy sult ded SbUeEnRSR i bebescnp od book 
wetooun 3 88 Skea hoolt ack wazeinedh oF ive 


okt ounce ed eae ohio bn al 


2 ORO, LEE ai aie a dei gagietzene ea Aa et, 
At WO edtoey) et. o8 idiheey ie aha BS Bd, bkaone:! ‘ a 
ORM. aves see ehh oe gomutov ‘Yio-nwt & a 

raed eroik any tol) see ntoe uid, cane be FAD 28¢ Re tVek ods 

Loeneme SUSY ON SCO at aaa long Og G2 Bo | topo) ed £808) iy 2 

TOV Ia ofr Bo bvedaeh ‘dna sods ait aoe ake 

WG brs -Llantgedsrite Sedaook thew ets i oat ee 

exeat “ood oe mh it Wao, wae nia vhtoedes ossroda/, : 

Low’ ee “e FON OA, | es a atwo8. eat: iy. 2a0%s) eganint % 

to, 97 he DEF tA amet One wadie apovtenet iin: baugove i 


litte saci ¥OLS age) F ean as Stole Bite Lite oid ar fusaeed slab a 


Bue . ~ ’ oy 7 Pp - x e! 
@ eis aedhe out taddo aah) toro, sion oad 2a) Semis 
S54 agosetooW to ncoltq ato emge 7s ¢ ed tS bSte ais Batok “DS 


jREhiettiro pit fic) cots enes aan Hones d  niirog ond; eq ito t3 


wake 
) 


ddtvol oth ar euatede cero ‘rte ir berenon al eas 
sitadl int weLed. 27 ayomEe 


Loe SRN OR donenta sia ae eget [tavs. opatote, ahovieses 
f we 


sa Loma f OR dona dead nh Bios! Eava gh sore tloviesen 
L wae Je AU, Lit Ladeyt - 


O@. at deasat: dino “Ad Io s2etecbefics $060 2m ‘ba? 


Sabot ad he gd totes Sek dro odd to Bees “isd ae a0 sofia y 


Ce 


agin: eT Sed Asad tignod ons *to-serca bust Lovteic Comte 8) Cer Te 


wae: ROT oyeubosh jonas wdiet Sig tolenis “for, eRe 
“) ; be . j = f 
4 a dopa =9) yetongeo ugerote end] quode £9 elder 


vat \saote B omg o) ote iste te adit fous OOKeV iE ctor site 
vi hy - ey , ny - 
Brg oh algndet aed bite! engi i baa ee gbaod oF e 
ip hes 

Hi 


a 


ee ee ee sritveam A Al «ARO T fem a Aare Cad oetaataoes een fare 


adlosiens Mtutee ate ‘t6 ety: 


Lo, ¢ s an 


igoibee : oh : oy ms ie 


a 


‘ 
= 


ey 
” ale 


—~_firer— 


. N 
TAVISTOCK \ 
: NM 
Ay, 


, we 
~granc” Thomes 


4 “ae aaa’ 


RRA) 7 . 
“et mame x > ot 
GavGe f % ? wt ) 
a ps > WOODSTOCK 
% % RESERVOIR 
% hm, 
y? { & | 
cy 


meses = Airs e 
WR \ “~ “<i = 
y, (sunverea) righ oO ; MIDDLE BRANCH Gu” | 
(Vale ; wa, i 
‘ X 4 
~ CEDAR CREE? 


RESERVOIR 


? 
E \ 
\ j \ THAMESFORD 
\ & 4 Xi RESERVOIR Ren, 
} 4 ixg a f f > } 
=. S =) 
a (bs Ney 4 KS t/ 
A \. > ” a $}~ 
5 a ao SS < Y a 
a/ . 
‘ j ESN eon} q ’ s) 
: c SES \ Sy Sa : x, 
s - OF = 89 om i ‘ 
ss >) N \ om 2b THAMEsroRD 
ie », { \ x Bir s$ GAUGE 
Re y 
\ 


rr 


eel 
Dorchester | 


cave 
-_— } 
Oingmen weet? | 


£ 


UPPER THAMES RIVER WATERSHED 


SHOWING 
PROPOSED CONSERVATION RESERVOIRS 
CHANNEL IMPROVEMENTS 
AREAS SUBJECT TO FLOODING 
GAUGING STATIONS 


AND 


DRAINAGE AREAS 


SCALE — MILES 
g* jee 2 4 os 8 10 
— ———_———— 
LEGEND 
RESERVOIRS —————————— we ABOVE LONDON- =*= 
FLOODED AREAS— — —————— & orainace BRANCH— — —~— 
GAUGING STATION— ————— e AREAS RESERVOIR— — —— 
CHANNEL IMPROVEMENT —_—— — ABOVE GAUGE- — 


FIG. H-5 


Cpl 


§ 
° 


Ou 


ne 


»* 


on 


~35— 
(d) Low and Increased Sustained Flows 

Reservoirs which are used for the storage of 
water for summer flow, as well as for flood Sore may be 
regulated for the summer months only, which would yield more 
flow during this shorter period; or, more preferably, extended 
over the balance of the year in order to dilute the effluent 
from domestic sewage and industrial waste. May is usually a 
wet month and the reservoirs would be full on June 1, and about 
that time storage would be used to increase low flows. June l 
to September 20 - 112 days - constitutes a summer period. 
June 1 to March 1 - 273 days - covers a yearly period, March 1 
being about the time of the break-up, when the reservoirs would 
shortly be filled again, 

From Table H-2 it will be seen that the summer of 
1939 and the winter of 1940 was the driest yearly period since 
1915. The driest summer period was in 1936, the mean monthly 
flows at London on the North Branch being only 12 c.f.s. in 
August and on the South Branch being only 22 cef.s, in July. 
The mean daily flows were even lower, being 9 cef.s, for 9 days 
Die thewmonth on the North Branch and 12 c.f.s. for 4 days oe 
the month on the South Branch. Conservation rcservotrs will 
correct this adverse condition, as may be seen in Table H-A 
below and in Tables He3: and H-4, which account for the conser« 
vation storage. In examining these tables it should be noted 
that all reservoirs may be used for summer flow except Fanshawe. 

It may be pointed out here that the Thames below 
London will benefit not only by the increased flow but also from 
the greatly reduced flood crests as well. The proposed reservoir 
system will control the run-off from 802 square miles or approx= 
mately 36% of the entire Thames Watershed area and would be in- 
valuable at such times when the lower Thames River alone was in 
flood,as in January, 1951, Under these conditions the flow from 
above London could be cut off completely and held until the 


flood danger below has passed, 
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SUSTAINED FLOWS AT LONDON BY THE REGULATION OF 
CONSERVATION RESERVOIRS - (FANSHAWRE EXCEPTED ) 
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(e) Proposed Dams and Reservoirs 
(1) Fanshawe Dam and Reservoir (Fig, H-6) 

@ General Description 

The Fanshawe damsite is located on the North 
Branch of the Thames 5h miles north of the city of London, The 
damsite area and reservoir limits were surveyed by the Department 
in 19h5 and the construction of the dam and reservoir was recom- 
mended in the preliminary report, Subsequently the firm of H. G. 
Acres and Company was retainec to prepare the plans and the 
dam is now under construction. 

The dam will be of the gravity earth-fill and 
concrete type. The concrete spillway section will be 250 feet 
long, 100 feet high (above bedrock) and 115 feet wide at the 
base. The spillway will be fitted with two 6-foot diameter 
controlled discharge tubes and six 30 feet by 30 feet spillway 
gates and have. a discharge capacity in excess of 100,000 c.f.s. 
at maximum water level. In addition the necessary water intake 
tubes and pumping equipment will be installed in order that the 
reservoir may be used for domestic water supplies for the city 


® of London, 
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The earthen embankments which will join the 
concrete section to the valley Slopes and complete the barrier 
will have a minimum top width of Lh feet with 3 to 1 and 2 to 
1 slopes on the upstream and downstream Sides respectively. 
Total length of the completed structure will be 2,050 feet. 

The reservoir when full (elevation 890 feet) 
will have a water surface area of 1,322 acres, extend northerly 
for approximately 7 miles, with a maximum depth of 71 feet at 
the dam and a storage capacity of 38,880 acre feet. At the 
proposed recreational lake level (elevation 860 feet) the re- 
servoir will extend northerly for a distance of 4.4 miles, 
with an average width of 1/4 mile and a maximum width of 1/2 
mile just north of the dam, The water surface area will be 615 
acres and it wili have a volume of 10,040 acre feet. 

A plan showing the general arrangement of the 
dam is shown in Figure H-6. The estimated cost of the dam and 
reservoir including a 24-foot roadway along the top of the dam 
and the development of the supplementary recreation facilities 
Perla t 250, 

D The effect: of its use as a recreational lake 

When a reservoir is used as a recreational lake 
there is no storage retained for increasing low flows. The 
water level in the reservoir would be lowered to the fixed lake 
level as soon as possible after the flood period in order to 
preserve vegetation, and regulated approximately at that level 
throughout the following months; otherwise wide fluctuations 
in water levels would not satisfactorily serve its recreational 
purpose, The Fanshawe Reservoir therefore will make no contri- 
bution in increasing low flows. 

(2) Glengowan Dam and Reservoir 

The Glengowan site is located on the North Branch 
three miles north of the town of St. Marys. The survey of the 
reservoir area and foundation investigations have been carried 
out and a design of the dam prepared by G. Graham Reid, 


Consulting Engineer. 
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The dam will be the same type as the Fanshawe 
Dam, consisting of a concrete spillway section and earthen 
embankments. The spillway section will be 220 feet long and 
will be fitted with five Sluiceways and six Taintor type gates 
each 8 feet high by 40 feet in length. The over-all length of 
the dam will be 1,200 feet with a maximum height of 64 feet 
above the bed of the river, 

The reservoir, when full, will have a maximum 
depth at the dam of 59 feet, and the lake would extend northerly 
for a distance of about 8.7 miles with an average width of 
about 1/h mile and a water surface area of 1,195 acres, With a 
reservoir capacity of nearly 27,000 acre feet it will provide 
protection to St. Marys for most flood years and would benefit 
all the municipalities down stream by reducing the high spring 
flows and providing increased summer flow, 

The total estimated cost of this dam and reser- 
voir, including a roadway over the dam, is $2,020,000, 

(3) Wildwood Dam and Reservoir 

This reservoir is located on Trout Creek near 
Highway No. 7. The foundation investigations have been com= 
pleted and a design for the dam prepared by G. Graham Reid, 
Consulting Engineer, However, since this work was done subse- 
quent calculations and further studies have indicated that a 
higher dam to provide greater storage is required at this point 
to give one needed protection for St. Marys and points below, 

The proposed dam would be of the same design as 
that prepared by G, Graham Reid, but the height would be in- 
creased from 41.0 feet to a height of 53.0 feet above the bed 
of the stream, The reservoir for this higher dam would extend 
south-easterly from the dam for a distance of 6.2 miles with 
an average width of 1,170 feet and a surface area of &80 acres, 
The maximum holding capacity of this reservoir would be 14,900 


acre feet as compared to 6,400 acre feet for the original dam. 
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This dam would also be of the earth-fill and 
concrete type and would be fitted with five gate-controlled 
rectangular orifices and 108 feet of free overflow section to 
provide satisfactory regulation of the discharge from the dam 
at all times, 

| The estimated cost for the dam and reservoir is 
$1,407,000, 
(4) Thamesford Ram and Reservoir 

The Thamesford Reservoir site is located on the 
Middle Branch two miles north of the village of Thamesford. 
The damsite for this reservoir would roughly coincide with the 
line between Lots 4 and 5, Concession XI in the Township of 
Nissouri East. 

This: site is suitable for a dam 19.5 feet in 
height which would provide 17,500 acre feet of storage. Sucha 
dam would create an artificial lake Gageeeee tate long with an 
average width of 1,550 feet, a surface area of 1,200 acres and 
a maximum depth of water at the dam of 4365 feet. 

Several bridges and road crossings would be 
flooded out by this proposed dam, but this site is tne only one 
on the South Shall calia Branches which can provide a reservoir 
of appreciable size and the site should therefore be developed 
to its maximum for flood control and conservation purposes. 

No foundation investigations have been carried 
out at this site as yet, but the estimated cost of the dam and 
reservoir based on an assumed depth to rock of 25 feet is 
$2,440,000, | 

(5) Woodstock Dam and Reservoir 

This dam and reservoir would be located on the 
South Branch immediately north of the city of Woodstock, The 
damsite would be located about 1/2 mile east of No. 19 Highway 
between Lots 20 and 21, Concession XII, 4orra East Township. 
This would be a low dam 31 feet in height, being limited by 


the Canadian Pacific Railway which skirts the southerly side of 
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the proposed reservoir area, When full the reservoir would 
extend north-easterly from the dam for a distance of Le 5 miles, 
with a width of about 1,050 feet, a surface area of 575 acres 
and a maximum water depth at the cam of 25 feet. 

The capacity of this reservoir would be 5,152 
acre feet, and being situated so closely to the trouble area 
it could be used to full advantage during the critical periods 
of high flow. 

This reservoir is ideally located for a 
recreational lake and if it should be required for this purpose 
at some future date the conservation storage so lost could be 
replaced by constructing one or two small dams farther up 
stream, 

| The estimated cost for this dam and reservoir 
is $760,000, 
(6) Cedar Creek Dam and Reservoir 

The dam for this reservoir would be located on 
the Cedar Creek 1 1/2 miles south of the city of Woodstock and 
would be the smallest dam in the proposed reservoir system. 

The dam would be of the earth-fill and concrete type 27.5 feet 
high and 1,100 feet long and would control the run-off from 
some 31 square miles of drainage erea lying south of Woodstock. 

The reservoir, at full capacity, would have a 
water surface area of 1,460 acres and would be the largest of 
any of the proposed reservoirs in this respect. Actually it 
would be two separate lakes joined together by narrow channels 
a short distance above the dam. The southerly lake or arm 
would extend back from the dam a distance of 3 miles with a 
water surface area of 600 acres, and the easterly lake or arm 
would extend eastward from its confluence with the southerly 
arm a distance of about 2,5 miles, with a water surface area of 
some 860 acres, A large part of the flooded lands is swamp 


which has little value except for storing water. 
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This reservoir would have a storage capacity of 
7,728 acre feet with a maximum depth of water at the dam of 
21.5 feet. With this amount of storage this project, in con- 
junction with the Woodstock Reservoir and Channel Improvement, 
would provide the needed protection for Woodstock and also 
provide a valuable increase for the much needed summer flows in 
the South Branch, Further, this is ae of the few natural sites 
available on the South Branch and steps should be taken immedi- 
ately to obtain these lands before the area becomes too built-up 
and the land values make the construction of a reservoir in 
this area too costly. 

The estimated cost of this dam and reservoir 
is $604,000 or approximately $78.00 per acre foot, which is 
the lowest per acre foot cost of any reservoir on the watershed. 

(f) Other Dams and Reservoirs 

Eight reservoir areas were surveyed in the 
watershed, of which six have been selected to make up the re- 
servoir system for flood control and water conservation storage, 
The two remaining sites, namely Medway and Fish Creek, are good 
Sites and are the only remaining ones where sufficient storage 
capacity may be had to make the construction of a dam econo-= 
mically feasible. These sites should be held in reserve in the 
event that some wiforeseen conditions make the provision of 
additional storage in the system advisable or necessary. 

Gai, Medway Dam and Reservoir 

The Medway damsite is located on the Medway River 
about 3 miles north-west of the city of London. The Medway 
drains an area of approximately 75 square miles of which about 
73 square miles could be controlled by a dam at this site, 

A 76=foot dam could be constructed at this point 
to impound about 21,500 acre feet of water, which would provide 
useful flood control for the city of London, The reservoir is 
located too Par déwn the watershed to be used as a dual~—purpose 
reservoir and the cost cannot be justified by flood control 


alone at the present time, 
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(2) Fish Creek Dam and Reservoir 


The Fish Creek damsite is located on Fish Creek 


53 miles south-west of the town of St. Marys, 


This site is suitable for a hl-foot dam which 


would impound 11,500 acre feet of water and control the run-off 


from 58 square miles of drainage area, This amount of storage 


would be most useful should one of the reservoirs above St. 


Marys be required for a recreational lake or should additional 


summer flow be required on the North Branch, 


Table H-B below gives the data and costs for all 


the dams and reservoirs included in the proposed scheme, together 


with the dam and reservoir data for the above two reservoirs 


which were surveyed but which are not included in the reservoir 


system, Additional dam and reservoir data is given in Table 


H-5 at the back of this section of the report, 


_ TABLE H-B 
DAM AND RESERVOIR DATA 


Dam | Reservoir 


Bschaieance 


Capacity 
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(g) Channel Improvements 
(1) Ingersoll Channel Improvement Scheme (Fig. H-7) 

In addition to the two conservation reservoirs 
which are proposed for the South Branch of the Thames River, 
an extensive channel improvement scheme designed and supervised 
by the firm of G. Graham Reid, Consulting Engineers, has already 
been completed, This is located in the Beachville-Ingersoll 
area and is known as the Ingersoll Channel Improvement Scheme. 
This work was done to provide immediate flood protection for 
the town of Ingersoll and the industrial plants and quarries 
located in the river valley above Ingersoll. 

Starting at the village of Beachville the 
improved channel section parallels the Canadian Pacific Railway 
line along the southerly side of the valley to the easterly 
limit of Ingersoll, From this point the new channel follows, 
in general, the natural river course except for the wide loops 
below Ingersoll which it cuts through, The length of the new 
channel is 32,725 feet, as compared to 39,640 feet, the overall 
distance by the old channel. The new channel has a bottom width 
of 60 feet for the upper 14 ,000 feet, then a 70-foot bottom 
width for 6,500 feet and an 80-foot bottom width for the next 
3,300 feet, increasing to a 90-foot bottom width for the re- 
maining €,925 feet. The side slopes are 1,75 to 1 vertical for 
the upper and central sections and 1,5 to 1 vertical in the 
lower part. The grade varies throughout, being 0,127 per cent 
for the upper part, 0.09 per cent for the central part and 0,058 
per cent for the lower part. 

Construction of this channel required the exca- 
vation of some 1,612,000 cubic yards of earth and about 26,000 
cubic yards of rock. Most of the earth was used to raise the 
height of the banks and the stone for rip-rapping the side 
slopes. The consolidated earthen dikes built from the waste 
material have a minimum height of 20 feet above the bed of the 


channel with a minimum top width of 12 feet. 
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The greatest known flow in this area occurred 
im April 19377, Unfortunately there was no gauge established 
at Ingersoll to record this discharze, but from the Kaling gauge 
it has been calculated that the maxinum mean daily flow at 
Ingersoll during this flood was about 7,400 c.f.s. with a pro- 
bable peak flow of 10,400 c.f.s. A stream gauge was established 
at ingersoll in 1938 and flood discharges have been recorded 


Since then. High fiows for each year ere shown below: 


Ingersoll Gauge Readings 1938-50 


Date Max, Mean Daily Probablé Peak Flow 

a 3.9 C.f.S. 
1937 April (estimated) 7,400 10,400 
1938 February 14 2,230 aoe 
1939) April 19 Les 10 25 3e 
1940 April 9 3,030 L., 2h 
1941 April 6 1.03 56h 
1942 March 9 250 3,192 
1943 February 24 2,500 3 (500 
1944 March 14 ZOU) LS 76R 
1945 March 7 15420 1,988 
1946 March 8 2,030 2,842 
Lon / April 6 3,460 4, Shh 
1948 March 20 2,890 4, OL6 
1949 February 15 2700 3,780 
1950 April 1 2,790 3,906 


The new channel was designed to carry a flow of 
§,000 c.f,s. and will safely discharge momentary peak flows 
as high as 11,750 c.f.s,, which provides protection against 
such floods as have occurred in the past. However, the present 
flow capacity of the Thames Street Bridge in Ingersoll is only 
8,650 c.f.s. and in the case of flows such as were experienced 
in April 1937 the water would be backed up for a. short time at 
the height of the flood flow. However, this channel alone will 
provide sufficient flood protection for most years and, together 
with the two proposed conservation reservoirs, will provide for 
floods of the hypothetical magnitude, 

The cost of the work, including a new bridge, 
was $1,000,000, 

(2) St, Marys Channel Improvement Scheme (Fig, H-8) 
The town of St. Marys is situated on the North 


Branch of the Thames at the confluence of Trout Creek 22 miles 
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north of the city of Lendon. The combined watersheds of the 

two streams have a drainage erea of 416 square miles at this 
point, being comprised of 352 Square miles for the North Branch 
and 64 square miles for Trout Creek, The area above St. Marys 

is flat and intensively drained. There is very little forest 
cover and these factors together with the steep stream gradients 
all contribute to a quick run-off from the area and the conse- 
quent fluctuations in the flows at St. Marys, 

A gauge was established at the Park Street bridge 
in St. Marys in 1938 and the high spring flows have been revorded 
for each year since. ‘The highest mean daily flow recorded was 
11,600 c.f.s, on March 20, 1948. The peak flow on that day from 


timed records was 18,668 c.f.s. However 


or) 


many local residents 
claim that the 1937 spring flood was greater than that of 1948. 
This flood occurred before the gauging station was established 
and the daily flows during the flood period were not recorded, 
From the Fanshawe gauge records it has been estimated that 
maximum mean daily flow for the 1937 flood was 15,220 c.f.s. with 
a corresponding peak flow of 20,240 C.i.8,, In thetcsacsor ca 
flood of the hypothetical magnitude a maximum daily flow of 
$3, O32u0e2. 85 with a.corresponding peak flow of 31,500 "dite. 
might be expected. 

The overall water conservation plan for the Upper 
Thames Watershed provides for the construction of two storage 
reservoirs above St. Marys (Glengowan and Wildwood) with a com- 
bined storage capacity of 41,3854 acre feet of which 38,654 acre 
feet would be available for flood control purposes. This amount 
of storage would provide protection from floods such as have 
occurred in the past but would not be sufficient for the hypo- 
thetical flood; consequently some channel improvement would be 
necessary to supplement the storage and satisfy the flood problem, 

It is estimated that the present channel through 
St. Marys can only accommodate flows up to 10,400 c.f.s. and 


still provide a margin of safety, To reduce the hypothetical 
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St. Marys Dam—present 
dam has not sufficient spill- 
way capacity to discharge 
the high spring flows safely. 


ree 
ey asthe 


Queen St. Bridge—limited 

opening at this bridge fur- 

ther aggravates the flood 
conditions. 


River channel north of Park 
St.—shoals and weedy con- 
dition of the stream bed also 
tend to impede the normal 


passage of the spring flows. 
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maximum mean daily flow to this stage would require 57,300 acre 
feet of storage or 18,400 acre feet more than is available in 
the proposed Glengowan and Wildwood reservoirs. Thus to give 
full protection to St, Marys additional storage or an increased 
channel capacity is necessary, The additional storage could be 
made available by constructing a third dam above St. Marys, but 
in view of the fact that the present proposed storage is 
sufficient for the overall flood and low flow problems it is 
believed that the channel improvement offers the better solution. 
Further, in order to make full use of the channel capacity at 
London and to be able to route the flood waters to the best 
advantage, St. Marys should be able to discharge its proportion 
of channel capacity flow or at least 12,100 c.f.s, This flow 
is 1,700 c,f,s. more than the present channel can safely handle 
and thus some channel work would be required in any case. 

Prood reliefiitor Sty Marys is an urgent matter 
and, as it would probably be some time before the reservoir 
system would be in operation, it is recommended that the channel 
improvement work be extended to provide protection against 
floods up to the magnitude of the 1937 flood or a flow of 20,000 
c.f.s. However, in recommending this amount of channel improve- 
ment two facts have been kept in mind. Firstly, that this work 
is only a temporary measure to provide some immediate relief 
for St. Marys and the amount of work has therefore been kept to 
a minimum wherever possible in order to avoid unnecessary 
expenditures. Secondly, that the pond behind the present dam 
has a certain aesthetic and recreational value and the proposed 
work has been designed to leave most of the dam intact so that 
the pond may be restored at a minimum cost, 

The estimated cost for this channel improvement 
is 51355000. 

This cost does not provide for restoring the 
pond above the dam for recreational or power purposes. If the 


pond is wanted ifor the summer months then removable timber dams 
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~98- 
per square mile. During the summer months the flow is reduced 
to a mere trickle and in many cases Stops altogether, Such 
extremes in flow have caused much distress and inconvenience to 
everyone along the river, The floods have caused damage to 
dams, roads, bridges, buildings and crops and the lack of flow 
has deprived the town and adjacent countryside of a valuable 
water supply and of the potential recreational features of the 
river, Further, such conditions seriously interfere with the 
disposal of sewage and industrial wastes and present a threat 
to the health of the community, 

While flooding is the major problem at Mitchell 
and the immediate objective is to control the high spring and 
flash summer flows, any remedial measures which do not provide 
for an increased summer flow could not be considered to be 
complete. 

Conservation storage reservoirs would satisfy both 
phases of this problem, Unfortunately, there are no reservoir 
Sites of economical size available above Mitchell. The present 
dam at Mitchell could be raised five feet and the pond area 
dredged to contain some 1200 acre feet of storage, which would 
ease the flooding somewhat and provide means for a definite 
improvement in the summer flow, 

This amount of storage situated so close to the 
trouble area would be invaluable in times of flooding but would 
not be sceeais enough to give complete protection against even 
such floods as have occurred in the past. Thus other suppleée- 
mentary works are necessary. The required protection could be 
had by either increasing the channel capacities of the streams 
through Mitchell or by diverting the Whirl Creek flow around 
the town, Of these two methods the channel improvement is the 
better and is the one recommended. 

The channel improvement work would consist of 
removing obstructions such as islands and shoals, deepening, 


widening and straightening the river channel from the dam to a 
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Highway Bridge at Mitchell—a 
new bridge with a 75-foot clear 
span would be erected here. 


Mitchell Dam. This dam 

would be removed and re- 

placed by a dam 5 feet 
higher. 


Looking downstream from the 
dam—the river has been confined 
to its low-water channel by 
buildings, retaining walls and 
narrow bridge openings. 


Soo. 
point about one mile below the town. The improved channel would 
vary in bottom width from a minimum of 60 feet above the con- 
fluence of Whirl Creek to a maximum of 160 feet below the 
Canadian National Railway bridge. In addition, a concrete wall 
would be built at the Flax Mill to protect the mill building 
and the No. 8 Highway bridge would be replaced by a new bridge 
With a clear span of 75 feet, The Whirl Creek channel would 
be graded to a uniform slope and section with a bottom width of 
35 feet and side slopes 14 to 1 from its mouth up stream for a 
distance of 570 feet. The Whirl Creek channel would also be 
aligned at the confluence to allow the two flows to come together 
smoothly, thus permitting a freer passage of the flood waters 
at this point and minimizing the backwater effect, 

The additional storage being provided at Mitchell 
will more than compensate for the water which will be hurried 
through by the improved channel section and should prevent any 
appreciable increase in the flood flows below the town, and the 
increased summer flow which would be made available would 
benefit many along the river from the dam on down, 

The plans and profiles for this proposed work 
are shown in Figure H-9. The ground surveys, flood investigation 
plans and cost estimates were made by the Kilborn Engineering 
Company Limited upon instructions from the Upper Thames River 
Conservation Authority. The above proposal is their recommended 
method for flood control and improved summer flow and is approved 
by the Department, 

The estimated cost of the dam and channel im- 
provement is $260,000, 

(4) Woodstock Channel Improvement (Fig. H-10) 

Flooding at Woodstock is caused by solid limestone 
rock shoals, which in places rise in the river bed, from Dundas 
Street for nearly a mile down stream. The shoals choke the 
flood flows and cause a backwater on the Thames River and up 


Cedar Creek where most of the damage occurs. Even with the 
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shoals removed the channel is not large enough to contain major 
floods, but their removal, together with the Woodstock and Cedar 
Creek reservoirs, will provide protection against a flood of 
the hypothetical magnitude, 
A ehannel capacity of 1,355°c.f.s. requires 
18,300 acre feet of storage above Woodstock for the hypothetical 


flood. The two reservoirs shown below and recommended else- 


where in this report provide the following storage: 


Woodstock Reservoir 5,152 acre feet 
Cedar Creek Reservoir by Le ‘i 
Total storage 12 88028 ii 
Storage required 1S, 300) a ‘i 
Storage deficiency 5,420 acre feet 


With both reservoirs in operation the 2,420-acre feet storage 
deficiency would require a channel capacity at the confluence 
of the South Branch and Cedar Creek of 2, OO o1225. Pomite 
hypothetical flood and it is proposed to excavate and grade 
the river in order to increase the channel capacity Tnem-1 35. 
to 2,000 c.f.s. The cost of this work is estimated at 75 , 000 


if completed during a period of low water. 


TABLE H-C 
CHANNEL IMPROVEMENT DATA 


Length eRe Width Cost | 
Fees | Feet § 


a Sa aa aaa TO Ma ie rs 


Ingersoll 32,725 60 to190. . hb Vel Boon on 
St. Marys 5,960 Oot eo | 135,900 
Mitchell 7,500 60 $6160 260,0001 
Woodstock 5,900 55 to 69 75,000 
oN 2. Sie RSENS » Soy BNE eros res 
1,470,900 | 
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1. Including cost of small dam, 


4. Hydrology of the Uppner Thames River 
(a) Hydrometric Gauges and Records 


The storage required for the hypothetical spring 


flood has been determined from the records of the nydrometric 
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gauges which in past years have been installed in the river and 
which will be hereafter referred to as "eaugesi, 

Gauges are rods graduatéd in feet, tenths and 
hundredths of a foot which are installed at a section of a 
river, whereby, with a rating curve prepared from flows deter- 
mined for various stages of the water level of the river, flows 
or discharges of the river at the gauge are known approximately 
for any reading on the gauge. The gauges in general are of two 
types: automatic, with which time and gauge heights are 
graphically recorded on a chart, and staff gauges which are 
read by observers, usually twice daily and oftener during flood 
periods. 

This service is administered and the records 
published by the Watex Resources Division, Ottawa 


1), Table H-6 gives 


(formerly called the Water and Power Bureau 
the names, drainage areas and period of records for all the 
gauges on the Upper Thames River and also shows the drainage 
areas for the main tributaries, places and damsites. 

The published records do not show the time of 
recorded flows but show an average flow for each day which is 
called "mean daily" flow, It may be pointed out that although 
the records show that the maximum mean dailies for the North 
and South Branches coincided on many days, their peaks however 
may have been several hours apart. There may have been occasions 
when the peaks of spring freshets coincided at the Forks, but 
if so there is no mention of it in the published records, 

The Hydro-Electric Power Commission began 
installing gauges in the rivers of Southern Ontario in 1910 
and continued setting them up and operating them until 1919 
when this service was taken over by the Bureau. Both the Hydro 
and the Bureau were interested only in those rivers which had 
power possibilities, and for this reason many of the gauges 


which had been set up were discontinued after a few years of 


ae ee ee —-=— 


l. For brevity hereafter called the “Bureau”, 
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operation. The flashy rivers which have a high rate of run#off 
during the spring freshet, causing floods followed by extremely 
low flows during the summer,have little power potential, and 
for this reason gauges were not installed in most of these 
rivers until 1945 when they were set up by this Department eat 
its inception. Gauges were installed however at Ealing on the 
South Branch and at Fanshawe (transferred to Western University 
in 1944) on the North Branch in 1915 and fortunately have con- 
tinuous records to date. Also a gauge was set up in 1914 on 
the main stream below London at Kilworth bridge, which was trans- 
ferred to Byron in 1922, Byron gauge was discontinued in 1932 
and resumed in 1938 for the spring months only. 

There are now nine gauges in operation on the 
Upper Thames Watershed. The locationsof the gauges are shown 
Cnertigei=>sand their rating curves in Figs. H-ll and H-12, 

(b) Run-Off and Run-Off Ratios 

Run-off is the amount of water that the drainage 
arca supplies to the open stream and is the excess of precipi- 
tation over evaporation, transpiration and decp seepage, 

The amount of run-off varies greatly with the 
classification and condition of the soil and is less thanl0O per 
cent of the precipitation on dry sandy soils, to 90 per cent 
or more in the spring with frozen clay, ice or rock. The 
run-off of a drainage area above a gauge is expressed as a rate 
in c.f.s. per square mile and may be determined by the equation 


Cyivs, / square mile = Cpls a: 
Drainage area in square miles 


With flood and low flow problems it is the extreme conditions 
which may occur that have to be considered, and for reliable 
values, hydrometric records of 20 years or more are necessary. 
he Western and Ealing gauges have long-term records and provide 
the data for the London flcod problem, However, the rate of 
run-off varies over the watershed and the London gauges alone 


could not be used by the direct proportion of drainage areas to 
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aietermine flows at St, Marys, Mitchell and Woodstocl: unless 
reliable adjustments were made for differences in geophysical 
and climatic conditions, a method which is sometimes necessary 
but gives results which are only approximate. 

The short-term gauge records (six years) at or 
near the trouble areas above London can be used and a satis- 
factory rate of flow determined for those places by establishing 
run~off ratios between the years of the short-term and the . 
corresponding years of the long-term records. 

Table H-D shows the run-off ratios of the short- 
term gauges relative to the Western University and Ealing gauges. 
The ratios were determined by comparing the volume of flow for 
an eleven-day period for each year of the short-term records 
with the volume of the corresponding flood period of the long- 
term records at London, the run-off ratios being: 

The volume of 11 days spring flood flow 

at_ the short-term gauge 

The volume of 11 days spring flood flow 

at the long-term gauge 
The weighted average of the six ratios for each of the short- 
term gauges gives a ratio which may be applied to any rate at 
Western University and Ealing gauges at London. 

TABLE H-D 

FLOW RATIOS RELATIVE TO WESTERN UNIVERSITY AND EALING GAUGES 


Ratios determined from the Max. mean daily and the flow 
volume over the flood periods for the available years of record 


Ratios Relative to Western University Gauge 
Drainage Area - 657.2 sq. miles 


a ne en A 


Ratio 

(Stet et ————————E—— SE eos Ct 
| Gauge Drainage Volume for Max. Mean Daily 
Area Flood Period for Period 
[aha Se iar cea ® aa) a oo ae aa ea 7 ike ; 
St. Marys 0.63320 0, 66305 . 0.60785 | 
Fish Creek 0.08780 0.06845 0.05700 | 
Trout Creek 0, 08308 0, 06619 0;09165 | 

Medway 0,10620 O,1i 7.2 0.10800 


PRL ek Pe aD ieee 2 IE 
| Ratios Relative to Ealing Gauge 
Drainage Area - 519.1 square miles 


Ingersoll 0.41290 ny 0.392k7 | 0.33520 | 
Thamesford 0.22650 0.31588 | C533 77> 
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(c) The Hydrograph 
"I the Hydrograph is a correct expression of the 
the varying physical ‘condfttane emaea Ease 
occurred on the drainage aren, above che ete 
station previous to the time which it represents," 

it is by means of the hydrograph that the volume 
of storage herein is determined. Figs, H-13 and He-lh show 
continuous hydrographs for all the years of records for the 
Western University and Ealing gauges. 

Fig. H-15 shows ona larger scale hydrographs 
for the major spring floods of record, The vertical measurements 
represent c.f.s., and the horizontal measurements time. The 
area of the hydrograph for any period of time represents the 
volume of water wnich has passed the gauge. In order to avoid 
the use of astronomical numbers, volume is expressed in acre 
feet* instead of cubic feet, , 

Flood hydrographs are roughly triangles or a 
series of triangles rising from and receding to the normal or 
base flow. The left limb (the rising or accession limb) rises 
from the base flow to the maximum mean daily or the apex of the 
triangle. Actually, for timed flows the apex is not a point 
but is slightly blunted or rounded, When at the apex, all of 
the surface run-off has reached the river and the right limb 
(the falling or recession himb) represents the lowering of the 
“valley storage" or the falling stages of the water level of 
the river until it is down to base flow. The rising and falling 
limbs are slightly concave but may be assumed as straight lines 
and the apex assumed as a point in calculations without serious 
error. The interval of time between base flows is the "flood 
period", 

(d) The Hydrograph for a Hypothetical Spring Flood 
When hydrometric records are available the amount 


of storage that would be required to control any particular 


ron yr a af VIE 
1. Definition given in “Hydrology" by. Professor D. W. Mead. 


2. One c.f.s. flow for one day = 1.98347 acre feet or 
approximately 2 acre feet per day. 
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flood in the past is not a difficult problem. For a future or 
“hypothetical flood", however, having a greater magnitude than 
any known flood, the problem becomes extremely complex and 
particularly so with ice and snow conditions at the time of the 
spring break-up. Under these circumstances there is no means 
whereby storage may be determined with mathematical certainty. 
There are various approaches to the problem but all are approxi- 
mations, Methods used are: 

(i) The unit hydrograph method, which is a correlation 
of hydrometric and meteorological records, At the present time 
this method is considered by American hydrologists to be the 
best approach, Their flood problems however are caused chiefly 
by rain, and this method is not so well adapted to our widely 
variable conditions of the ground, temperature, snow, ice, and 
rain. 

ie erie frequency curve wneraue with 20 or more 
years of hydrometric records, from a curve developed by the 
theory of probability, extrapolated values for a maximum run-off 
for a period of once in 50, 100 and up to 2,000 or more years 
may be determined. As a matter of interest frequency curves 
were prepared for the North and South Branches at London (Fig. 
H-16) and they show that the hypothetical spring flood flows 
would occur but once in about 450 years on the North Branch and 
about once in 200 years on the South Branch. 

| These curves, however, are fallacious and the 
best that may be said for them is that they are a hoped-for 
indication. They are based on the “law of averages", but floods 
do not follow that law, as is evidenced by the frequency and 
increased magnitude of floods in the last decade, due possibly 
to a change in climatic conditions, Isolated freak floods are 
also a possibility which upsets the theory. According to the 
frequency curve the South Branch, as for a maximum mean daily, 
had a flood in the spring of 1937 which should not occur again 
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(iii) With 20 years or more of records, a run-off 
graph for spring freshets Showing maximum mean daily flows 
against total run-off between base flows may be developed, By 
increasing the maximum run-off by one-third or more the corres- 
ponding mean daily flow and total run-off for a possible future 
flood are determined. 

When hycrometric records are available over a 
period of 20 years or more, many hydraulic engineers consider 
from 1a/3 to 1-1/2 times the greatest rate of run-off for that 
period is safe to use as a maximum. With 36 years of hydrometric 
records, many of which record major floods, it is believed that 
the construction of a hydrograph at the gauges for the hypotheti- 
cal spring flood based on the run-off graph using a factor of 
1-1/3 will give the best answer to the storage problem. The 
construction of these hydrographs is based upon three concepts 
which will be compared with flood hydrographs of record and 
Shown to be logical:- These concepts are: 

(1) That the hypothetical hydrograph is 

approximately triangular in shape. 

(2) That the flood period or the base 

of the triangle may be determined 

approximately. 

(3) That the maximum mean daily or the 


apex of the triangle may be deter- 
mined approximately, 


(1) Hypothetical hydrograph is approximately 


trisngular in shape | 

An examination of the hydrographs in Fig. He13 
and Fig. H-14 for the summer storms of June 1922, August 1926, 
July 1927, and July 1945 for the Fanshawe and Baling gauges 
shows that they are eecin icky triangular in shape. With summer 
storms, where the hydrographs have been broken and have two or 
more apexes, the cause may be traced to a break in the storm or 
to an unequal distribution of rainfall, 

During the spring run-off period it is ice jams, 
intervals of freezing temperatures, or rain which cause breaks 
in the hydrograph. If there were no ice jams or heavy rains 
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and the temperatures remained above freezing there would be no 
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halt in run-off and the hydrograph would be continuous, having 
only one apex, excepting the case of major tributaries which 
may break up before or after the main stream. 

Prolonged freezing intervals during the spring 
break-up lower the stage or water level in the river providing 
"channel storage" capacity, extend the time of the run-off 
period allowing the snow and ice to dissipate slowly and reduce 
the flood crests to lower levels or stages than would be the 
case with no freezing intervals and only one flood ‘runi or one 
apex. Fig. H-17, a hydrograph of the 1945 spring run-off, shows 
the influence of precipitation and temperatures on flood flows. 

Since a definite volume of flow has been provided 
for the hypothetical flood period and one apex gives the highest 
rate of flow, therefore in theory an unbroken hydrograph or 
triangle would result in the highest peak for the given volume 
OL UL Low . 

Also if there should be a lag in the break-up of 
any of the major tributaries of the Thames such as the North, 
South or Middle Branches of the Thames, there would be a break 
in the hydrograph at the Forks. If the peaks, however, coincide 
at London there would be but one apex and the most adverse con- 
dition would be satisfied. 

A flood period, however, of less magnitude than 
the hypothetical spring flood may have two peaks and cause a 
flood if the second peak or run has not been anticipated and 
Space provided in the reservoirs for the second run. The 
soundness of-the single triangular hydrograph is therefore 
contingent upon the reliability of meteorological forecasts 
and snow surveys prior to and during the spring flood period 
and all measures necessary for the efficient management and 
control of the dams. 

Large ice jams, if they formed above a trouble 
area,could cause a break in the hydrograph and boost the flood 
peaks when the jam broke, The hydrograph for the hypothetical 


spring flood makes no provision for ice jams. 


wrivoer .eudvartnes* od Sivowuigs tia 

cohdw sebtedudtad bial to ene and 

) eiinerste nism odd nate 

aciiqa ond Satu afawieakt aittonsrs! sac 
toutorevin eddiak Lovet toten, a0 ‘Bh 

To-niex ae to omy ade ‘baad seitoanis’! 

bis elwo.te ot aqteakh of oak pris: one a wed Ds 

cid od biuow edd eegede ag eteyet tewol of wteors Be 

+o. <gee® bool? amegiae Base widateeon guisoowvt or dein 8 

tots: Aoxmiut aekige QSeL ent to dyeraonied a Siok re oe 

,eroll piel? he 2ciudansomed Kee trotteiebvesq te oouescetent 

ony get det wot to saufor Ssotnbieb «esate wale \ 

ait wevkg xoge ena Sie bokxeqnbeokt Issivediodyn Ght-108m 

fo Agence oatendte nig oaks nb. emeotborteety wolt To sisi 

Y gery eds TOY LES testgia’ edt att errr bLsow o Laura 

; Le eae eo A a an 


sonra, oat sf asf 8 ad biooitne tert REV ose : 3 
Mo of es dogs senat Sit 26 ‘retiadud kat  rofam Sid to 
af Bits Og. oord!' , named? edd to estodets elhbin to ase ae 
wcevewda: ~2abaq Bit AZ *, plat sit 3s. dest goriyyt sag 

J5 2a Og ent i6aR Keqs ert dud od ae tar oved? . nobfiod 
oeitelisa sd Divow 1020 zh 
edd Sbitiones aged to) nevewor ,boineg boolt 4 
Benet Bete ddaeq owt oved vam Dooll naiuqe Lesitadjoqyl ai 


Des’ joqaqiaivar xsed gon #an gee wo daed biegee oft TE bool 


: he nl ; , bau | : “ a hs 
aT «tit baoses edge wot sxtovesess ett at Debivetq. ame 


« 
1 


eivlesult at dqeiworbed tsinguelt? Oise ofy to ceomhamm 
aceapete) Lasiszelcyessem: To vitlidstien edd note gasanleae 
i boinad boeht srtrie eit sniwwb brs oF: foltg averiue woud Bf 
: i we 
- 


dns, Myomeserae tie toltie’ eft 1? ysa2 eobem aewrasem Die 


eiditess.2 ‘ovate dearrot yous St east 651 ogi! zy 
y aby Routt esis deed bas dgzetzothyd edt ne 
a” food ceriadted aut. ‘Tod dgergotbys wal waHlord: msi. elt certy 


: 
ea ua 


semet Sol tot nofeiverg on eadem Sool 


-108- 
(2) Determination of the Base 

An examination of the hydrographs of the flood 
periods at the Western University and Ealing gauges showed that 
the duration period did not vary greatly for summer storms, it 
being from 5 to 7 days only. With the spring floods, however, 
there is a wide spread from 7 days to as much as 2h days, but, 
as was pointed out in the previous Sub-section, the long periods 
have been dissipated and have several minor peak flows. The 
major floods vary by only a few days; the pattern being that as 
the peak increases the duration of the flood period decreased: 
or in general the greater the flood magnitude the shorter the 
duration period, depending uvon the breaks in the hydrographs. 
Kleven cays is about the average duration for the major floods 
at these gauges. This is the duration period which is used in 
the next sub-section in preparing the run-off graph. 


(3) The Run-Off Graph and Determination of the Apex 


The apex of the hypothetical hydrograph has 
been determined by means of a “run-off graph" (Figs. H-18 and 
H-19) which is a graphical correlation of the two variables, 
namely the volume of flow in acre feet and the maximum mean 
(arly are. ..5, [or all of the spring flood periods of record, 
From these graphs the maximum mean daily or apex may be deter- 
mined by extrapolation for the volume of flow which has been 
provided for the hypothetical spring flood period. 

A study of the major flood periods showed that 
the duration at the London gauges varied between 10 and 12 days 
for the North Branch and from nine to eleven days for the South 
Branch, For the purpose of comparison three run-off graphs were 
prepared for the North Branch and three for the South Branch - 
i, i. “and 12 days duration for the former and 9, 10 and At 
days for the latter. There was less than two per cent difference 
in the storage determined from each of the run-off graphs, a 
flood period of 11 days giving the greatest storage and the 


best result for both branches. 
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The. run-off graphs were vrepared as follows:- 

(i) The area or volume of flow for the period was 
Found by summing the flow records for each day and converting 
the result into acre feet, ‘The volume for the flood period 
was plotted on cross-section paper relative to the maximum 
mean daily flow for the period, the volumes being to a horizontal 
scale and the maximum mean dailies to the verticals hiesot 2oe 
Poe tooce periods from 1916 to 1950 inclusive were plotted. 

(ii) The arithmetic mean was determined for the 
volumes of all the periods and also for the maximum mean dailies, 
by their summation and dividing the results repectively by the 
number of periods, The arithmetic mean was plotted and a hori- 
zontal and vertical axis drawn through the point, 

(iii) Moments were taken on both sides about the 
horizontal axis, the moment M = YQ, Y being the vertical measure- 
ment of the points to the horizontal axis and Q the volume for 
the period. The sum of the moments on each side of the hori- 
zontal axis were divided by the number of the veriods on each 
Side respectively. These two points A and B when plotted and 
joined by a straight line, the line passes through the arith- 
metical mean, Moments were taken in a similar manner about the 
vertical axis and the corresponding points C and D plotted. The 
straight line joining these points also passed through the 
arithmetical mean, These lines do not coincide but form an 
anglel at the arithmetical mean, due to the variable agencies 
which influence spring run-off, 

(iv) The lines AC and DB were bisected at E and F 
respectively, which gives an average for the co-ordinates, and 
points on the line EF and EF produced are co-ordinates of a 
correiation between the maximum mean daily relative to any 


volume of flow for an eleven-day period. 


—_ 


1. This angle is much smaller for summer storm periods than 
for those for spring run-off, 
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(e) ghe 1e Maximum Mean Daily for the Hypothetical 
Spring Flood 200 _at the London Forks 


(1) North Branch 

The greatest flood on the North Branch occurred 
in April 1947. 

The flow at London for 11 days was 206,562 acre 
feet and for the hypothetical flood amounts to 206,562 x 1-1/3 
so275,416eacre feet, 

From Fig. H-18, the corresponding maximum mean 
daily flow for the hypotheti¢al flood is 38,076 c.f.s. Figure 
H-20 shows the developed hydrograph for the hypothetical flood 
in the North Branch superimposed on the 1937 and 1947 flood 
hydrographs. 

(2) South Branch 

The greatest flood occurred on the South Branch 
inoAprai) 193.7. 

The flow at London for 11 days was 127,289 acre 
feet and for the hypothetical flood amounts to 127,289 x 1-1/3 
= 169,719 acre feet, 

From Fig, H-19, the corresponding maximum mean 
daity flow for the hypothetical flood is 20,700 c.i.s. Fugure 
H-21 shows the developed hypothetical flood hydrograph super- 
imposed on the 1937 and i947 fiood hydrographs, 

Fron Figs H-19 and H-21, it will be noted that 
the maximum mean daily for the South Branch 1937 flood is 
slightly greater than that of the hypothetical flood. This 
great flood was exceptional for the South Branch drainage area, 
having been caused by heavy rain with a storm centre not far 
from Woodstock. 6.97 inches of rain was recorded at Woodstock 
between April 21 and 28, 3.37 inches of which fell in one day. 
Such a freak storm mignt occur again; if so, the storage pro- 
vided by the increase in volume for the hypothetical flood 
would reduce peak flows to a safe stage at London. Figure [I-22 
shows the developed hydrographs for the 1937, 1947 and 


hypothetical spring floods at the Forks. 
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(3) Adjustment of the Base or Flood Duration 
Using the determined area and altitude functions 


in the triangular hypothetical hydrograph and solving for the 


base gives a duration of:- 


base = _ 2 area . 2 x 450560 - : | 
height x 1.98347 GO0I0E $158 983h7 7.53 days 


The triangle (Fig H-22) has been adjusted to 
conform to the ll-day period by extending the average base flow 
at the up and down limbs to 11 days and reducing the area of 
the triangle by an equal amount, 

The similarity of the hydrographs in Figs H-20 
and H-21. is noteworthy. They indicate that the triangular 
concept for flood periods is fundamentally sound. he storage 
which will be determined from the hypothetical hydrograph may 
not be absolute but it is believed to be a close approximation. 

(f) Channel Capacity at London 

The “channel capacity" for a place which is 
subject to flooding is the maximum flow in cubic feet per 
second which can be contained within the river channel without 
flooding. Expressed in another way, it is the highest stage 
or water level that the river can reach without overflowing 
its banks, Where dikes are proposed or already in place it may 
be related to some stage on the dikes, 
| A reliable “channel capacity‘ for each place 
flooded is essential for the solution of the flood problem at 
that place. If there is a rated gauge at the flooded area in 
question, the channel capacity flow can be determined at any 
time by relating the elevation of the overflow point with the 
same elevation of the gauge and the rate of flow for channel 
capacity determined from the gauge's rating curve. If the 
gauge is not too far away it may be obtained in the same way 
if the slope of the river or the difference in elevation is 
known between the gauge and the point of overflow, If the gauge 


is some distance away and the average rate of flow between the 
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points is known, it may be determined at flood time by having 
an observer at the flooded area and another at the gauge, each 
noting the time thet the river reaches the “channel capacity" 
flow. 

The Forks (Fig. H-5) is the critical point of 
overflow and tests were made for the channel capacity for London 
at that place during the spring flood periods of 1948 and 1950. 
Timed flows were observed at the Western University, Ealing and 
Byron gauges and were related to timed Stages at the City of 
London's gauge at their Douglas Avenue Piinoine aeactee which 
is located on the main stream about half a mile below the Forks. 
The gauge at Douglas Avenue is not rated and in order to deter- 
mine a direct and absolute value for channel capacity and water 
level slopes between the Forks and the Douglas Avenue gauge, 
steps have been taken to have the river rated at the gauge and 
another gauge installed at the Forks, i the meantime the 1948 
and 1950 tests have been used to determine the storage above 
London and, although tentative, it is believed that later tests 
will not show any substantial difference in the storage, 

The right+ bank of the North Branch from Oxford 
street to the Forks and on the main stream to Douglas Avenue is 
protected by a continuous earth embankment, dike or breakwater 
with a concrete facing. The elevation of the top of the dike 
at the Forks is 774.0 feet*, 

The critical point of overflow is on the opposite 
side of the river at the junction of Dundas Avenue and James 
Street, the ground surface elevation being 770.0, From obser- 
vations in 1948 by the City Engineér's Department, the Douglas 
Avenue gauge read 768.5 at the time when the river rose to the 
point of flooding at the Forks, with a water level slope at that 
time of 1.5 feet between the Forks and the gauge. This slope 


was used in both the 1948 and 1950 tests, allowance having been 


1. Facing down stream. 


2. Geodetic Survey of Canada datum, 
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made for work done by the City in 1949 to ease this flow at 


the Forks; accordingly the channel capacity at the Forks is 
eo OT OMe Les. 


(g) Storage Required Above London 


Space is provided in reservoirs for four inde- 
pendent purposes and the amount for each determined, viz: 

(1) Channel capacity storage 

(2) Dead storage 

(3) Operational storage 

(4) Boost discharge storage 

(1) Channel Canacity Storage 

The channel capacity storage above London is the 

equivalent of the volume of water which overflows at,London. 
t is represented on the hypothetical hydrograph (Fig. H-23]) by 

the area above the line 35,670 c.f.s., the channel capacity rate 


of flow. The triangular area above this line is 


1.5385 in. x 4.926 in. = 3.7893 sq. in. 


1 square inch = 19834.7 acre feet 
Therefore the channel capacity storage = 
93,7893 Sq. in. x 1983).7 = 75,1600 acre feer 
(2) Dead Storage 

A reservoir is never drained bone dry. A certain 
amount of water is retained to protect the cischarge tubes at 
the foot of the dam and to facilitate the silting of the reser- 
voir bottom in the immediate vicinity of the dam in order to 
protect natural and artificial seals against damage. Dead 
storage space therefore is not used for flood control nor is 
the water available to supplement low flows at the end of a 
dry period, 

The amount of dead storage depends upon the 
eradient of the bed of the reservoir and its width in the 
vicinity of the dam, and will vary for each reservoir. 

The total emount of dead storage required is 


estimated (Table H-7) at 2,100 acre feet. 
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(3) Operational Storage 

Operational storage is a cushion which will 
enable the control of the flows through London to approach but 
not exceed the channel capacity. 

The following section on Water Conservation shows 
Per romube 000 ton50;000 acre feet of water shoulda pe Stored 
in the reservoirs during the spring run-off veriod in order to 
increase and sustain the low flows which follow. If cheap 
storage were available this ‘conservation Storage’ for increasing 
low flows, reservoir space would be provided over anc above that 
required for flood control and this part of the storage problem 
would be simplified, The cost of storage, however, on the Upper 
Thames, as with most watersheds in Southern Ontario, is very 
high and it is necessary to use the space in the reservoirs 
called “dual-purpose reservoirs" for both purposes, which means 
that during the spring flood period the controller of the dam 
system must operate them in a manner which will prevent a flood 
and at the same time fill the reservoirs to the conservation 
storage level, a very uncertain and exacting task. He has much 
worry at this time. He has to regulate the discharges of many 
dams, most of which are some distance upstream, time and route 
their discharges so that the flows through London (explained in 
the next section) will conform approximately to the hypothetical 
hydrograph and not exceed the channel capacity. He has to make 
provision for ice jams and regulate the dams in such a manner 
as to prevent flooding at the other trouble areas above London, 
His main concern, however, is the amount of snow cover, the 
condition of the soil and in particular what the weather ahead 
will be during and immediately following the spring run-off. 
It is assumed that, prior to the spring break-up, the condition 
of the soil will be known and that the average weight of snow 
pack for the various areas of the watershed will have been 
determined by field observers, from which the controller will 


know approximately the potential volume of run-off. What he 
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does not know is the behaviour of the snow melt, or if he will 
also have to contend with heavy rainfall. Meteorological fore- 
casts are indispensable and future scientific research and more 
stations will enhance their dependability, but at the present 
time "No method of accurately forecasting the weather for more 
than 48 hours in advance has yet been devised that meets with 
the approval of the larger part of the meteorological professionil 
whereas at least two weeks is required, 

From the foregoing remarks it is obvious that 
during the spring run-off period the operator cannot control 
the flows at London, holding them at the channel caoacity stage, 
but must have a lower stage to provide a margin of freeboard or 
a cushion below channel capacity, for an objective, 

With the complexities of spring-run-off and the 
above unpredictable agencies, it is not possible to determine 
the depth of freeboard by any analysis or mathematical means, 
and for the present, only an estimate based on considered 
judgment can be made. It is estimated that 9 inches or 0,75 
feet of channel capacity freeboard is necessary, The flow at 
Ehevacionm 760.25 av the Forts. is 31,725 c.f.s.. and the triamgutes 
Brea above tiis Qine (Fig. H=-23) is 1.785 in. x 2.6577 ine = >.208 
Buivan, 5.101 x 19834.7 = 101,177 acre feet, The operational 
Storage’ = (101,177 = 75,160) «= 26,017 acre feet. From Figs H-<3 
it will be seen that an inch of freeboard below channel capacity 


averages 130,775 - 75,163 = 3,090 acre feet, or approximately 
os 


$309,000, a considerable amount for an inch of error in the 

estimate. The plan, however, will be a long-term program, and 
later experience in operation may show whether too much or too 
little channel capacity freeboard has been provided herein for 
operational storage. If it is not enough or is too much there 


will be time to adjust the plan accordingly. 


———— $$ 


ee 


1, Authority: Charles D. Hopkins, Jr. Ass. H. A.S.C.E., 
U. §S. Weather Bureau, River Forecast Center. 
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The operational storage estimate is contingent 
upon the following premises: 

iaeeehe> the control of the.dams is. under efficient 
management with adequate personnel and equinmens. 

(33,) ‘That surveys are made to observe the condition of 
the soil, the depth to the ground water table, to record the 
accumulation of snow during the winter, and »articularly the 
condition of the soil and the depth and the weight of the snow 
pack at the spring break-up. 

(iii) The rapid assembly at the control centre of rainfall 
and run-off information, stream gauge records at the areas 
subject to flooding, at the dams and any other strategic places. 

(iv) A sound and rapid system of communication together 
with an emergency operating plan°>in the event of failure of the 
communication system, The system should be such that information 
from the operation personnel at gauges, dams, meteorological 
stations and any other places that would influence the control 
of the dams could be transmitted to the control ceutre, and 
that instructions issued by the control centre would be trans- 
mitted quickly and with the assurance that the information is 
reliable and the instructions sent out understood anda carried 
out. 

(v) That a basic plan is installed at each reservoir, 

(vi) That weather forecasts are made by the best imeans 
available. 

(vii) That discharge curves are prepared for the discharge 
tubes control, valves, gates and spillways together with curves 
for storage capacities and time of wave travel. 

(viii) Any other measures employed that would increase the 
efficiency of the control centre. 

(4) Boost Discharge Storage 
Boost storage is a necessary increase in tne head 
of water at the dam in order that the dam, curing the first part 


of the syring run-off period, may be able to discharge a volume 
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of water equal to the inflow into the reservoir. In order that 
the function of the bocst storage may be understood, some 
particulars concerning dam regulation which conform to the 
hypothetical hydrograph should be explained, 

For the hypothetical spring flood period, and 
for floods approaching this magnitude, the rerulation of the 
dams should be such that the flows through London should conform 
approximately to the hypothetical hydrograph; which means that 
the flow should foliow the rising limb, until the flow reaches 
the stage between the operational and channel capacity rates 
Moyatorc.?.s. and 35,670 c.f,s, respectively); and if, a@urige 
this interval of the rising limb, the discharge from the dams 
wevequal to the inflow into the reservoirs, the flows through 
London will conform to the hydrograph. After the flows have 
reached that stage, the inflow into the reservoirs would be 
greater than the discharge from the dams, and the water level in 
the reservoirs would rise and the reservoirs would be full at 
the time the falling limb reached the channel capacity rate of 
flow. At this time the peak of the flood has passed, the surface 
run-off is complete except for the contribution of ground water 
flow, the water is all in the river and its tributaries; and, 
provided there is no further precipitation or added cischarge 
from the reservoir, the stages at London would conform to the 
falling limb and recede to base flow, 

If, during the rising interval, the discharge 
from the dams should be less than the inflow into the reservoirs, 
the reservoirs would fill orematurely, and if the run-off were 
of the hypothetical magnitude would result in a flood. 
Consequently, in order that the dams may be able to discharge the 
inflow, provision must be made in both the design of the discharge 
tubes and the head of water over them, 

At the beginning of the soring break-un, any 
conservation storage left in the reservoirs would be dumped to 


the dead storage level to provide space for the approaching flood. 
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At the dead storage level it would not be practicable to provide 
discharge tubes of sufficient size and number to discharge the 
inflow at such a low head, hence the head must be increased or 
boost discharge storageii provided to the extent that tubes may 
be designed economically to discharge the inflow. 

The volume of boost storage required depends 
upon the drainage area of the reservoir, the amount of the run-off 
and the design of the dam, and will vary for each reservoir. 
The design of the dams is beyond the scope of this report, but 
an estimate of the boost flow storage is necessary at this time, 
and is 7,800 acre feet. 

Table H-7 shows the reservoir distribution of 
this storage and it may be noted that there has been, comparatively, 
a greater amount allocated to Fanshawe than to the other 
reservoirs. This was done partly to enable the Fanshawe tubes to 
discharge an amount approaching channel capacity and also because 
of the possibility that the additional storage might be needed 
as a domestic supply for London, in which case it would be con- 
Sidered as dead storage. Actually the storage available in the 
six reservoirs was 1,070 acre feet greater than the determined 
storage, and this excess was put into the boost storage at 
Fanshawe, which explains why the determined storage happens to 
be exactly the sqme as the capacity of the reservoirs. 

(5) Total Storage Required Above ‘London 
A summation of the foregoing storage classifi- 


cations is tabulated below: 


TABLE H-E 


1 Pei re ay | ee Bias 
‘ Acre Percentage 
Storage of Total 
Feet Storage 


67.67 


Channel capacity storage 


(2) Dead storage 1.89 | 
| (3) Operational storage f30 le | 
| Fie. al 


,- | (4) Boost discharge storage 


4 ——————-—-—- 
| Total storage required above London| 111,080 | 100,00 | 
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From the above, the efficiency in the operation 


of dual-purpose reservoirs is jerete so x 100 = 74.28 per 


cent. 


Oe water Conservation Storage and. Increased Flows 


Excluding Fanshawe, the other five reservoirs 
when full have a tctal capacity of 64,500 acre feet. It is 
assumed that the reservoirs would be full at the end of the 
spring flood period and unless the month of Hay were dry they 
would remain full or nearly so until June 1, This is about the 
time when the flows in the rivers need to be increased and the 
impounded water in the reservoirs may then be released to sustain 
the flow. 

All of the above potential storage is not available 
as conservation storage and deductions must be made for certain 
losses. 

(a) Space for a hypothetical. rainstorm. 


(b) Loss by water surface evaporation 
and ice formation 


(c) Dead storage 

The above storage losses are shown in Tables H-3 
and H-4 and an explanation of each follows: 
(a) Space for a Hypothetical Rainfall 

The hypothetical rainfall is a vlanned-for rain 
that might occur at any time after the spring freshet and for 
which space must be made available in the reservoirs as soon as 
possible after the spring run-off in the case that they have 
been filled to capacity or above the limiting stage. For such 
a rainfall the same pattern has been followed as for the spring 
floods, viz: a run-off volume 1-1/3 times the greatest run-off 
on record by rainfall only; the preparation of run-off graphs 
of the greatest rainfall run-off of record (for both branches 
at London); the construction of the hydrograph at the Forks; and 
Biron it the determination of the storage space to be made avail- 


able for the hypothetical rainfall. 
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Although May on the average is not the wettest 
month, the greatest run-off on record resulting from rainfell 
occurred during that month. The run-off factor is not as high 
an May as in April, when the ground may be saturated and partly 
frozen, and provision must be made therefore for the hypothetical 
rainfall occurring in April after the spring freshet. 

The possibility of heavy rain during the spring 
freshet has been already provided for in the hypothetical spring 
flood. During the summer months the water level of the reser- 
voirs would be progressively lowered and would reach a stage 
when there would be no concern for the hypothetical rain, 

During the month of May the reservoirs would be filled to the 
determined level, and as it is often a wet month it is a time 
for caution. The critical time and one which causes concern and 
anxiety for the controller is the time immediately following 
the spring freshet. It is assumed that tho snow melt will have 
been completed or nearly so and that the spring floods will have 
receded to base flow. The ground at that time would be saturated 
and partly frozen and with heavy rain the run-off factor would 
be very high. It is improbable that the hypothetical spring 
flood would be shortly followed by the hypothetical rainfall, 
but a condition is possible whereby, with a late spring and with 
a heavy snow blanket, the snow melt might be rapid due toa 
sudden rise in temperature and then the hypothetical rain might 
follow on the heels of the spring run-off, Space in the reser- 
voirs is provided therefore for this contingency. 

During the average spring freshet the reservoirs 
would not exceed the conservation level, but should they exceed 
the conservation level or be filled to capacity they would be 
dumped as soon as possible to that level and the space thus made 
available until about June 1. Normally Jume 1 is the beginning 
of the dry period when the impounded water is discharged to 


; : . ; 
increase the low flows. At the approach of the spring freshet 


the reservoirs would normally be down to the dead storage level, 


but if not they would be lowered to that level. 
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For the average spring run-off period the dams 
can be operated so that the reservoirs will not oxceed the 
conservation water level which will leave space at that time 
for the unpredictable, 

The greatest volume of flow recorded for rains 
on the North Branch (other than rain during the spring freshet 
periods) occurred in May 1945 (Fig, H-17), 4.215 inches of rain 
having fallen over a period of five days from the Ath ao. ee 
18th, with a maximum mean daily flow of 15,280 c.f.s. at Western 
University gauge and a volume above base flow of 64,155 acre 
feet or a run-off of 43.4 per cent. 

The greatest volume of flow recorded for rain 
only on the South Branch also occurred in May 1945, 3.27 inches 
of rain having fadlen over a period of five days from the 14th 
to the 18th, with a maximum mean daily flow of 6,570 c.f.s. at 
Baling gauge and a volume above base flow of 30,030 acrelreey en 
Pebieott Ol 33,6 per. cent, : 

Run-off graphs were prepared for the greater 
rainstorms for both the North and the South Branches and from 


them the North Branch for 80,985 x 3 = 107,980 acre feet shows 
2 


a maximum mean daily of 26,800 c.f.s., and the South Branch for 


be, 450 x 


3 = 59,267 acre feet shows a maximum mean daily of 
fe 


Be lot Cpa Ss 

| A hydrograph for the hypothetical rainstorm was 
constructed at the Forks by combining the above flows on top of 
a base flow of 4,000 c.f.s,, using the same tentative channel 
Bapacityoat the Forks, viz.°31,725 c.f.S., the storage space 
to be held in reserve above London for a hypothetical rainstorm 
amounts to 7,876 acre feet. By applying the run-off ratios 
the distribution of the storage space would be: 


AGVEOS Ratio 


7,876 x ,6456 = 5,085 acre feet for the North Branch 


and 
7,876 x 3544 = 2,791 acre feet for the South Branch 
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This storage space provides for a storm equivalent 
to 4.41 inches of rain over the whole watershed with a run-off 


factor of 60 per cent and is equivalent to 2,65 inches of run-off. 


» Increasing this to 75 per cent, as indicated by the average 


run-off factor for April, the Storage amounts to 


75 x 7,876 = 9,897 acre feet 
60 


LeBLE H.-F 
Monthly percentage of run-off to precipitation 
based on the monthly mean records for Western and Kaling Hydro- 
metric Stations and London, Stratford and Woodstock Meteorological 


Svations; 


Month 


Precipitation 
Depth in inches 
Aver. 3 stats 


Run-off 
Depth in inches 
Aver, 2 stats 
Percentage 
Run-off 
The proportion of storage space reserved for rain 
for the 


Cgerecranth: 9,897 x .6456 = 6,390 acre fect 
Souni-sranch: 9,597 x 3544 = 3,507 acre Teet 
This storage space provides for a storm equivalent 
to bedl inches of rain over the watershed with a run-off factor 
Of 75 per cent and is equivalent to 3.31 inches of run-off. 


Loss by Water Surface Evaporation and Ice Formation 


From the first of June to the end of September 
the water surface evaporation exceeds precipitation by about 
During the other months there is little or no 


If, however, storage is used to increase and sustain 
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low flows the year round, there is also a loss due to the 
formation of ice on the reservoirs, which could not be dis- 
charged before the spring break-up. The thickness of 
ice would vary with the temperature, snow cover and the 
periodic breakdown and Submerging of ice as the water levels 
were lowered, The ice loss has been estimated at one foot. 
The loss by evaporation in the reservoirs for an 
average Summer period of 112 days is approximately 2,620 
acre feet and the loss, including that for ice, of sustained 
flows for an average year for the 273-day period is estimated 
at 5,120 acre feet. 
(c) loss by Dead Storage 
Dead storage has already been described and 
accounted for in sub-section (g)(2) of section 4. 


(a) Conservation Storage Available for 
Increased and Sustained Flows at London 


The above storage losses and the remaining con- 
servation storage which would be available for increasing 
low flows for each of the reservoirs are shown in Tables 
H-3 and H-4, The sustained flows at london for both 
branches for a summer period of lle days (June 1 to September 
20 inclusive) and for a yearly period of 275 days (June 1 to 
‘February 28 inclusive) are also shown. 

The storage capacities for ell of the reservoirs 
and the area flooded by each at the various water levels are 
shown in Figures H-24, H-25 anda H-26. 

A diagram illustrating the various storage classi- 
fications and the allocation of the storage Space Tor “taloeod 


control and conservation purposes is shown in Figure H-27. 
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THE DISTRIBUTION QF THE REQUIRED 111,080 ACRE FEET 
FLOOD CONTROL STORAGE ABOVE LONDON 
- AND THE CAPACITY AND SELECTION .OF.. RESERVOIRS 


Sa ae arn 


7 


Sete a amt opiaamnesen 


Capacity in Ac.Ft. | Reservoir Selection 


Pas oe ee 


. sits 

_ Reservoir Above | Above Above | 

ae of Holding London |; 8t.Marys |. Woodstock 
Spillway |Storage Aceeus Ac. Ft. KO. EG. 


| Glengowan | 26, 95k | 26,95h+ 


| Wildwood 14,900 | 14,900 


|Fish Creek | (2)11,753 
_| Fanshawe 38, 860 (3) 
| Medway (2)21,507 | 


re a — 


eee 


Sub-total 113,994 138,900 


| Woodstock 


ae 
oe 
* 


| Cedar Creek 


| Thames ford 


, , econ 
|Grand Total 
Preires Storage 


(1) Storage approximate. Contour survey was not completed. 


2) Reservoirs surveyed but not included in plan. 
(3) No water conservation storage available from Fanshawe. 


{4) Assuming that the 10,000 acre feet for the Fanshawe Recrea- 
- tional Lake will be lowered to the dead storage level prior 
to the spring break-up. Otherwise 4,070 acre feet short. 


(5) Flood control storage short and to be supplemented by some 
| local channel improvement work. 


{6) This storage is tentative as it was deduced from channel 
capacity tests made in 1948. Results to be checked by 


further tests. 
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SUMMARY OF MEAN MONTHLY DISCHARGES 


North Branch at WESTERN -- 1916 to 1950 


SPRING RUN - OFF 
Accretion Period - Reservoir Filled 


RUN-OFF for the following SUMMER, FALL and WINTER YEAR 


Draft Period of Reservoirs - Flow in the River is increased 


and sustained 


2 
3 Months or 92 Days 9 Months or 273 Days 


CUBIC FEET PER SECOND 


CUBIC FEET 


CUBIC FEET PER SECOND 


vs see PER SECOND 
TOTAL | AV'GE 
MAY FOR FOR YE 1 
es) a AR | JUNE | JULY |aUG. |sEPT. | oct. | Nov. | Dec. | JAN. 
LE — 1 =: — — 
[ 1914-15 
1915-16 | T i 
1074 | 4425 | 1475 1916-17} 1080 | 147 | 27 | 2 
a | ae | ag | teeas| Sa ae | | ae | alk) | te | 78 
- 2 2 
1413 | 4216 | 1405 1919-20 | 132 {790 33 30 3 ua - 72 
17h | 2737 912 1920-21 | 60 159 56 | 
357 | 3766 1255 1921-22 107 149 inh 36 2b 3 i33t is 
170 4,081 1360 1922-23 | 509 72 60 | 137 70 85 88 | 176 
1226 | 5779 1929 1923-24 | 455 72 4 | 149 61 | 190 | 1600 | 1097 
1156 | 5149 1716 | 192-25 | 152 93 | 105 51 47 47 | lo 20 
81 | 2455 818 1925-26 4b 32 30 | 34 | 50 ‘0 
267 | 5650 1883 1926-27 | 114 30 | 372 | 550 832 2345 136 a 
671 | 3373 1124, 1927-28 | 184 | #881 90 51 61 | 439] 114 835 | 
168 | 3566 1189 1928-29 | 365 | 334 | 230 64, 411 | 1471 | 1448 } 1109 
975 | 6859 2286 1929-30 | 110 7 4b 37 46 77 62 | 1681 | 
299 | 2518 839 [ 1930-31 | 223 76 32 5 | 
354 | 3274 1091 1931-32 92 | 336 | 239 36 43 38 1027 1856 
32 2573 Ae 1932-33 ae 124 111 194 246 | 1080 | 128, 666 
92 | 3816 1272 | 1934-35 51 22 3 te ceabe es ot se 
1 ~— = + 
= = = 1935-36 - - = = 8 
439 | 4503 1501 1536-37 | 270 1d 2 25 60 139 376 ibe 
543 | 4342 1447 1937-38 | 209 654) 57 67 ~_ = ae 203 
244 | 2920 973 1938-39 | 100 Seem oth 33 30 35 47 | 18% 
125 | 4316 1439 1939-40 70 48 4,6 35 56 | 112 75 75 
oT =f | t 
870 | 5229 17443 1940-41 | 491 | 186 | 195 | 382 439 
110 | 2345 783 1941-42 82 33 22 47 13 286 "ie es 
403 | 4045 1348 1942-43 | 381 62 | 32 | 590 718 | 1926 | 823 | 5146 
1529 | 6199 2066 1943-44 | 411 | 246 | 165 | 165 38 | 118] 168 | 366 
472 | 3742 1247 1944-45 | 112 31 21 89 | 1640 | 655 | 494 5h | 
+ = 
1940 | 6620 2207 1945-46 | 730 | 780 g2 | 293 a | 38 
% 269 | 3187 1062 1946-47 228 76 69 55 64, *76 $6 itto 
1060 | 7530 2510 1947-48 | 1910 | 408 | 110 | 199 68 99 | 780 | 270 
937 | 5959 1986 1948-49 99 63 45 16 41 | 208 | 198 | 1400 
Lin | 2288 | 763 1949-50 31 35 16 26 83 a | — 2310 | 
173 | 5163. | 1721 1 i9so-s1 | 60 | 78 | 105 a 75 | 788 | 157% | 1860 | 
1952-53 
ae t a! ah i 
Min. 
299 | 2518 839 cee 223 76 32 53 49 35 113 
+ + 
1060 | 7530 2510 Tear 19lo | 408 |110 | 199 68 99| 780} 270 
| 2947-4 
565 | 4260 | 1420 Avige | 2¢0 | 161 | 98 | 117 | 195| 469] 667| 803 
a I a ee 


SUMMARY OF MBEAN MONTHLY DISCHARGES 
South Branch at EALING -- 1915 to 1950 


= 
SPRING RUN - OFF RUN-OFF for the following SUMMER, FALL and WINTER YEAR 
Accretion Period - Reservoir Filled Draft Period of Reservoirs - Flow in the River is increased 
and sustained CUBIC FEET 
3 Months or 92 Days 9 Months or 273 Days 
CUBIC FEET PER SECOND CUBIC FEET PER SECOND 
TOTAL | AV'GE | [ | | | TOTAL | AV'GE 
YZAR MAR, APRIL MAY | FOR FOR YEAR JUNE JULY AUG. SEPT. | oct. NOV. | DEC. JAN. | FEB. | 
PERIOD PERIOD | i) | PERIOD PERIOD 
. — + — - + 
1914 1914-15 | | | [aes = 
| | ies ai 1 | 578 | [yan | 468 | ses |auo | me | s6o7 | 633 
1915 ) 1915-16 1so | 200 | 57 4,33 | 
1916 1200 1230 1210 3640 1213 } 1916-17 | 935 145 124 72 | 115 111 | 159 | 250 116 | 2027 | fA 
1917 | 1480 | 1080 705 | 3265 1088 | 1917-18 990 | 1200 | 166 | 115 | 270 | 289 | 209 116 | 995 | &350 ug 
1918 | 2070 | 453 246 | 2769 923 | 1918-19 | 115 37a 26, || 16k |} 328 17k | 585 | 535 318 oo He 
1919 | 1200 900 1080 3180 1060 | 1919-20 159 67 a OTe | 166 a 314 | 260 | mee? } 93 Ms | 
+ + - 4. t 7 T T | 6 
1920 | 1560 | 660 228 | 24u8 816 | 1920-21 113 | 165 | 138 71 | 136 | 348 | 625 | 570 240 | 2406 267 
1921 1280 | 1050 346 2676 | 892 | 1921-22 146 | 550 | 115 | 121 | 27% 449 | 920 | 457 | en aore e 
1922 865 1640 PIG thee Tek 914 1922-23 442 | 146 | 134 213 125 145 138 233 9 eee | 351 
1923 | 1670 | 1060 487 | 3217 1072 | 1923-24 195) DLO) | 169 | ael || 75) Th 200") "860! | 342 216) | 33h 
1924, | 1660 | 1120 915 | 3695 1232 1921-25 a58 15k 213 | 105 | 122 99 | 18 | 99 | 3 at 548 | 
| | seal earn Ss a | 62 
1925 | 1800 8 131 | 2279 760 1925-26 61 Ci aa ee ee 89 343 | 267 | 246 | 268 | 1460 i 
1926 2010 1810 292 4112 1371 1926-27 153 62 | 228 | 540 | 750 , 1690 | 396 | 232 | 665 | pth a 
1927 | 1610 | 49% | 635 | 2739 913 | 1927-28 | 218] 575 | 123 | 86 | 118 | 437 | 950) 705 | 375 | 3287 428 
1928 | 1010 | 860 241 | 2112 70h, 1928-29 BuSt Mecha: We LBs) 96) 259 720 | 730 | 850 | 3h | 3 ea 
1929 | 2220 | 1570 750 4540 1513 1929-30 161 | 105 79 67 | 80 174 93 | 1620 | 2130 | 45 ae 
it : | bates lianas | "779 | 87 
1930 | 1020 0 2 200 670 1930-31 183 71 55 | 63 64 67) ere | 69 113 
135i | “gos | Sis | 239 | seo sig | 1931-32 | 106| 182 | 100} 107 | 9% | 197 | 595 | 2630 | 890 | 388 | M48 
1932 610, 78 | 670 © 6| 687 | 1932-33 | 299 |- 199 | 165 | 18 | 191 | 675) 835 | G00 | 320) Ane 213 
1933 | 955 | 1380 23h | 2569 | 856 1933-34 90 78 ame OTea te Fe 157 | 281 | 750 34) 13 222 
1934 | 1240 | 1690 208 | 3138 1046 1934-35 | 84 83 86 | 130 9, | 146 | 121 | 725 | 53 
at 60 1155 | 128 
1935 | 1630 | 222 250 | 2102 701 1935-36 163 69 66 | 56] 62 170 | 183 | 126 2 
1936 1910 750 one 2916 | 972 1936-37 64, 221 Ts26. ) . 3e 4,0 90 | 202) 1960 ee aon be 
airy | tos | aro | 3s | 3eet | zeae | ase | ie) | ik | | ee | OB] TB) | S| ee |e 
12 540 273 2073 91 - } / | | | 
1939 | 1330 | 1690 | 196 | 3216 1072 1939-40 89 | 68 761 57} . 66 67 | 68 tee 636 | n 
i | a) | 1300 | 520 | 248 | 4124 458 
1940 20 2020 te) 2 18 1940-41 525 195 172 382 237 545 3 
1941 30 570 ide 1323 ios 1941-42 61 52 | 68 | 64 69 138 | 137} 195 | At ee 133 
apie | 340] ae | 2a | uo | ze | act | at) a de | fol | “ee | tee | a] Tk ae] a | 
, 25 | 1270 | 405 352 3 Lely | 
tone or 895 35h etd | we 1944-45 | 169 82 | 75 Le 139 933 OC 88 a 100 | 49 3 130 I 925 | 103 
T1470 | ain Fi y os| 720 | 675, 4217 469 
19) 1470 | 1160 8 11 1945-46 496 | 323 | 164 | 216 | 925 390 | 308 | / 
1908 1830 303 228 1961 65h 1one-t7 207 | loz | 10% | 104 | 132 | 157) 332) or | 530 ao Fra 
1947 | 13 2460 940 | 4760 1587 1947-48 | 1040} 232 | 157 200 172 19h | 355 | 2 ; ps | 2a | ge 
19,8 | 1990 | 721 777:~«'| 3488 1163 1948-49 1a) | 303°) 152 103 | 116 243 | _233 | oe Oe 7555 | wee 
1949 | 1020 | 487 | 20, | 1711 eg WORT METS a (NS ll a, 
| 1950 1860 | 1541 226 | 3627 | 1209 1950-51 | 11| 207| 222 | 168 | 190 450 | 1015 | 102, | 1468) 4885 543 
12 1323 | Se ee 
: oe + a + 7 os =“ —T 
Min. | 
Tear 540 | 570 103 | 1212 4.04 Year 61 | 52 | 68 | 6b 69 | 138 | 137 | 195 All 1195 133 
ah. ir t- $ es Be a +— + a T + ; + + + 
Max. | 
Year | 2220| 1570 | 750 | 4540 | 1513 | Year ve ee ee (Oa i cai io ails Ta 
1929 1929-30 | 
= oe an ae Sa | Poles | ee 
Year| 1364 | 1043 | 47¢ | 2665 | 955 Year 276 | 299i) a9. | tad’ |) 287 | Sak | Mh] G27") ee) ene | 288 
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TABLES Hy wous 


NORTH BRANCH — THAMES RIVER 
losses in Reservoir Space Due to 
“vaporation and Winter Ice 
Dead Storage 
for Gy ypothe tical Rain Storm 
an 
WATER CONSERVATION AND SUSTAINED FLOWS 
AVAILABIE AT LONDON 


and Reserved Space 


| For a Summer Flow Period fron 


 #0r dune ol to Sept,/ 207 17S a 
_ and a Yearly Flow Period fron : zs 


June 1 to March 1 ~ 273 days 


Driest Year since 1915 viz, the Sumer of 1939 & Winter of 1940 
or the Average Period since OPS e 
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For the Driest Year ~ Summer Flow - 112 Days 


600} 670 
450] 480 
710; 790 


1740/1940 
For the Driest Year ~ Yearly Flow ~ 273 Days 
3250 | 4750 | 25000 | 20270] 37,4 


620 | 1670 | 13900 | 12250] 22.6 
20510 | 4710 


52900] 60.0! 68.4 128.4 


For the Average Year ~ Summer Flow ~- 112 Days 


6000/1180} 300 
710|1400;} 800 


1740] 343011300 


6380 


600; 390; 300} 3250 
450} 280} 200] 620 
710} 460; 8000/2510] 3770 


1740 6580 |} 8810 53860 152,4/175,1) 3525.5 


for the Average Year ~ Yearly Flow - 273 Days 

600} 760] 3500/3250] 4310 | 25000] 20690} 38.2 ] 
450} 550} 200] 620/ 1370] 13900; 125350} 23.1 

710} 900} 800|2510 


a 1740 | 2210/1300] 6380 | 9890 ie } 61.3/394.3 455.6 


Space reserved for hypothetical rain storm is based on 
4.41 in. with a run-off factor of 75 per cent prior to May 10. 
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svaporation and Winter Ice 
Sa i Dead Storage 
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For the Driest Year - Summer Flow ~- 112 Days 


420 12020 | 4800 2280 | 10.3 
460 11460 | 5600 | 4140 |18.6 
550} 630 |400 {1630 {2660 115700 |13040 | 58.7 
1600} 1830/800 {3510 |6140 |25600 '19460 |87.6 V3e—9 161.5 


For the Driest Year - Yearly Flow - 273 Days 


460| 1930) 5600] 3670| 6.7 


142012260} 4300] 2040! 3.8 
eae 15700) 12670 23,3 


Ee eis eees 


mee 
3510] 7220! 25600) 18380 33.8 | 70,4| 104.2 
Year - Sumner Flow - 112 Days 
1420] 1950! 4300! 2350] 10. 6 | 


460} 1310}. 5600; 4290] 19.3 
1630} 2540} 15700} 15160 999 & 


1600 |1490 800) 3510 5800} 25600! 19800] 89,1/188.,4 ae) 


For the Average Year ~ Yearly Flow - 273 Days 


700 j1270 | 200) 460, 1930} 5600} 3670 6.7 
550 {1000 | 400; 1630) 5030) 15700} 12670 R594 


1600 |}2910 800) 3510 7220| 25600} 18580} 55.9 529.5) 565.4 


Space reserved for Eypothetical rain storm is based on 
4,41 in, with a run-off factor of 75 per cent prior to May 10. 
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MONTHLY MAXIMUM, MINIMUM AND MEAN DISCHARGES 


SOUTH BRANCH AT EALING DRAINAGE AREA = 519.1 SQUARE MILES 
| ax. Min, Mean | Max. Min. Mean Min, Mean Max. Min, Mean | Max. Min. Mean | Max. Min. Mean Max. Min. Mean Max. Min. Mean Max. Min. Mean 


520 2140 455 1210 105 12 ive “50°72 
215-705 321 16 191 


101 246 
308 1080 90 239 


JANUARY FEBRUARY MARCH 


Max. Min. Mean Max. Min. Mean Max. Min. Mean 


YEAR 


13% 
195 1040 235 
138 184 622 
92 11h 7175 165 
22: 475121 190 | 1488 1! 50 | 4860 255 1015 


BPRRPRE |] PRRRH | PRR RR] PR RRR] RR RRR] PRR RR] PR RRR 


Note: Flows recorded at Kilworth Gauge 1915 - 
converted to Byron Gauge. ce He a 
TABLE H-8 
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MONTHLY MAXIMUM, MINIMUM AND MEAN DISCHARGES 
SOUTH BRANCH AT BALING DRAIWAGE AREA = 519.1 SQUARE MILES 


8 72 
115 
28 161 
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MONTHLY MAXIMUM, MINIMUM AND MEAN DISCHARGES 
NORTH BRANCH AT WESTERN UNIV. DRAINAGE AREA = 657,2 SQUARE MILES 


JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY AUGUST SEPTEMBER ‘iin OCTOBER NOVEMBER 


Max. Min. Mean | Max. Min. Mean | Max. Min. Mean | Max. Min. Mean | Max. Min. Mean | Max. Min, Max. Min. Mean 


Max,.Min..Mean | Max. Min. Mean | Max, Min. Mean | Max. Min. Mean | Max. Min. Mean 
1185 29 155 2604 158 718 1454 106 284 633 158 363 2977 93 


3230 Al 
12656 128, 4133 | 1097 467 630 | 7320 285 1261 | 4670 706 2090 | 2744 385 1074 | 3853 420 
W130 56392 158 51 89 |13824 106 2475 | 3853 307 1144 | 1553 143 518 | 1868 161 

154 39 86 479 37 17h | 8792 307 2580 | 2499 85 607 32 poe S72 306 9.26 
3900 222 706 | 1786 117 423 | 3514 514 1390 | 5581 303 1413 | 6865 318 1413 258 39 


89 61 69 7l 68 «671 | 7OO5)=— 72: 172 3269 302 835 550- 54 17h 95 hk 
4028 243 870 334 238 291 | 6223 406 2043 | 8091 358 1366 | 1331 132 357 230 49 


413 
6910 530 1400 10300 720 2280 |12800 359 1670 | 1620 294 507 
10420 413 2310 | 1475 3h Ob |17152 359 


803 764, 2055 1640 


Note: Flows recorded at Fanshawe Gauge 1915 ~ 1943 
converted to Western University Gauge. 


292 5 

1916 

Wee 

1918 

1919 

1920 

1921 

1922 

L923, 

1924 1097 382 | 7460 2300 | 6491 314 1693 | 4495 269 1156 | 320 90 
1925 20 | 6445 1097 |12901 285 2090 | 730 109 28] 113 50 81 Tied 
1926 286 262 |10706 2569 |13882 736 2814 | 946 62 267 | 683 47 

ah 92.% 237 823 | 8523 259 2393 | 759 183 309 | 2931 88 671 | 544 72 
1928 835 677 | 14,606 2347 | 3164 274 1051 | 363 83 168 | 2965 60 
1929 1109 259 3923 |11267 343 1961 | 4226 231 975 | 208 68 
1930 1681 3222 1016 | 5067 2901203 | 718 134 299 | 881 70 
1931 41 69 |10788 1390 | 6036 219 1530 | 1027 107 354 | 188 54 
1932 1856 1103 899 | 2627 183 1138 | 2487 109 536 | 420 67 
1933 666 549 | 3304 258 1045 | 8733 236 1891 | 1693 142 386] 170 68 
1934 870 260 1459 |1278, 318 2265 | 230 54 92 82 42 
9355: | 

1936 188 231 | 7262 1039 2884 | 3036 402 1180 | 3187 65 439 | 2662 27 270 
1937 1961 1238 | 1413 146 389 | 24016 420 3409 | 1681 237 543 557 100 209 
1938 203 |15446 613 3351 |10881 642 2137 | 1518 196 539 72h 110 2hh 236 40 100 
9939 184 654 | 9399 410 2008 11593 319 2183 | 301 44 125] 118 39 70 
1940 33 «75 104 203 |18902 325 4156 | 5697 236 870 | 1726 134 491 
1941 65h 321 811 | 4600 231 1 203 55 110| 423 30 82 
13h3 346 x30} |1307e 368 335i | Sac 370 1549 |a33e8 321 1329 | Tero ag9 dat 
1944 366 565 | 4010 1600 | 6260 470 1670 | 1010 173 472 | 470 33 112 
1945 54 105 | 93: 3450 | 4720 260 1230 |15280 470 1940 | 2750 173 730 
1946 14k 965 18860 $5 2670 248 269 228 
1947 1610 590 | 13480 1970 | 26980 790 4500 | 3420 318 1060 |12400 118 1910 
13 3 3 270 894 | 22700 4100 | 3710 413 922 | 3940 154 937 | 173 51 99 
1950 

MEA 


MONTHLY MAXIMUM, MINIMUM AND MEAN DISCHARGES 
MAIN BRANCH AT BYRON DRAINAGE AREA = 1203.4 SQUARE MILES 


ana Jamanr | _ FEBRUARY MARCH APRIL | MAY JUNE il JULY AUGUST SEPTEMBER OCTOBER NOVEMBER 
Max, Min, Mean | Max, Min. Mean | Max. Min. Mean Max. Min. Mean | Max. Min. Mean Max. Min. Mean Max. Min, Mean Max. Min, Mean Max. Min. Mean Max. Min. Mean | Max. Min. Mean | Max. 
ot | 
1915 Kees esiaeee lice 
191 6 |17739 1133 7056 |10236 387.1229 |15702 442 2564 | 8944 1337 3299 |11250 934 3210 | 6897 491 1863 423. 73 265 | 231 61 12h | 231 72 111 | 423 73 190] 577 53 179 | 1332 
1917) W7 436 437 58 |19280 525 5039 | 9699 674 2634 | 9789 139 2067 | 7354 495 2047 | 7702 178 2569 | 495 53 279 254 21 138 | 1560 53 483 | 1183 246 488 | 1232 
1918 | 1212 370 800 | 3906 19 1953 |16895 1943 6201 | 4517 577 1267 | 1521 379 644 804 139 343 29h 21 126 | 139 Ad 805 12 386 538 53 246 760 380 522 | 9193 
1919 | 5476 396 1232 | 1898 418 804 |16219 974 3627 | 7881 717 2266 |10634 717 2703 m7 178 405 | 217 12 87 | 2172 67 | 457 12 102 | 635.148 241 | 3975 320 569 | 3250 227 525 
1920] 225 203 210 | 217 211 216 |17660 217 4512 | 5466 949-1704 | 1386 188 471 | 227 148 167 | 1511 148 337 | 569 84 193 | 227 98 141 | 511 148 253 | 2444 320 838 | 4174 679 1729 
1921 | 6181 369 1431 | 1232 268 491 |16149 419 3677 |14191 679 2559 | 2698 400 713 | 616 178 317 | 8666 96 842 | 226 134 174 | 308 134 187 | 1481178 460 | 3533 227 890 |19747 539 2231 
1922 | 6003 227 881 |14509 227 2251 | 5814 745 2087 |15901 703 41h, | 745 253 486 | 659% 203 929 | 467 207 310 | 439 100 229] 712 80 305 | 388189 257] 342 201 249 | 416 135 232 
1923 | 1870 265 500 | 354 168 232 | 9380 306 4340 |11980 690 2930 |15050 324 1960 | 2870 189 630 756 150 213 | 300 162 200 | 1410 218 419 | 340 230 262 | 840 245 435 1370 2890 
[192% | 5910 585 1870 | 1640 433 725 |12620 346 3870 | 8840 710 2830 | 7210 575 2080 | 750 240 404 760 206 315 |1430 194 4b2 | 358 194 249 | 342 139 192 | 167 109 266 
1925 | 177 103 129 |15220 101 2480 |16460 715 3670 | 1220 258 600 iF 258 103 162 
1926 550 520 |23190 645 5020 |16670 1620 5060 | 2120 314 720 | 1530 157 348 167 96 115 |3360 100 635 | 5540 200 1240 | 5450 525 1680 
1927 499 1430 |11220 950 4040 | 1970 458 840 | 4460 3001420 | 1090 185 409 |13360 142 1430 | 760 154 241 | 258 130 183 | 1100170 311 2 
1928 1590 1220 |13620 3060 | 5630 615 2110 | 880 208 431 1010 615 4dy5 177 760 
1929 2000 494 |26520 6530 |18120 1100 3960 | 6490 690 1980 | 690 139 254 175 118 106 147 
1930 3530 5360 2370 | 8520 515 2150 | 1020 204 487 | 2070 119 452 236 «63 «131 92 | ll, | 560 60 146 
1931 120 183 |14320 2090 | 7240 383 2340 | 1900 204 660] 399 198 605 Bh, 206 
No records for the years 1932 to 1937 inclusive. 
1938 27410 565 6090 |16430 610 3500 | 3040 422 1250 | 1260 330 550 
29:3) 9 13990 815 4220 690 21 318 
a a a 
1940 20510 6310 | 6220 335 1440 
1941 5110 355 2010 
i 3 t 5 pte a4 26 3300 anne ob Flood discharges only recorded 
194% | 6220 325 2650 | 7100 1050 2550 1938 = 1950 
9b 10970 795 4560 |11370 530 2370 
1946 21260 565 4320 | 464 236 328 
1947 20840 1810 5090 |42350 1010 7220 | 5760 620 1860 
1948 35700 796 7030 | 6560 796 2040 | 8330 404 2120 | 434 236 351 
1949 194,00 752 3220 | 2830 4641190 | 886 24 360 
1950 | 25280 30500 
a! 
MEAN [ 4184 2643 1270 i 


Note: Flows recorded at Kilworth Gauge 1915 - 1922 
converted to Byron Gauge. TABLE H-8 
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Channel Capacity Flow. 
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DIAGRAMS ILLUSTRATING THE TOTAL SPACE 


CONSERVATION STORAGE 


Holding Storage Level — Excluding Fanshawe 
Space for Hypothetical Rain 7380 acre feet — 
Evaporation and Ice Loss 4940 acre feet 


Conservation Storage 
for the driest year on record 
50,880 acre feet 


1300 acre feet 


The Conservation Storage 
reserved space and _ allowances 
at the beginning of the 
Drawdown Period 
Of=.2o “days *tor the. driest year on srecora 


FLOOD STORAGE 


Maximum Water Level 


Channel Capacity Storage 
75,160 acre feet 


Operational Storage 
26,017 acre feet 


Boost Discharge Storage 
7803 acre feet 1S?" 
Oe Dead “Storage 

2100 acre feet 


The storage classifications for the 
Spring Filling Period 


FIG. H-27 


CHAPTER 6 
DRAINAGE 


Generally speaking, it has always been assumed 
‘that the results of drainage are beneficial and that all pro- 
perties affected by any drainage scheme are benefiteg in 
a greater or smaller degree. Throughout the period of settle- 
ment in Southern Ontario this was true to a certain extent as 
drainage enabled more land to be brought under cultivation, 
which meant more crops and greater prosperity to the community; 
also, in many instances, it enabled farmers to work the land 
earlier in the spring than they would have been able to do 

' otherwise. All drainage legislation to date has been based 
on this assumption and has resulted in many drainage schemes 
being extended, not only beyond the bounds of economic feas- 
ibility, but even beyond the limits of physical practicability. 

The result is that, in many cases, drains have 

) been pushed into areas where they not only do not serve the 

' purpose for which they were intended but actually are a detriment 

-to the welfare of the community by draining water out of natural 
water storage areas such as swamps and bogs without creating 

soil conditions dry enough for cultivation or even the main- 

tenance of worth while pasture. 

This draining of swamps and bogs means that the 
water is not available to maintain adequate summer flow in the 
streams and has also lowered the water table to such a point 
that wells have gone dry as a direct result of draining. For 
example, farmers, whose properties border on the Bllice Swamp , 
were hauling water for cattle in the summer of 1948 for the 
first time in living memory. 

On the South Nation River attempts have been 
made to drain areas where the rock surrounding them makes 
drainage impossible or, at best, prohibitively expensive. 
| Some drainage schemes are necessary and beneficial, 


Others are ill-considered and unwise, therefore, no drainage 
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scheme should be undertaken without due consideration of all 
the physiographic and economic features, indeed the Kennedy 
Report+ makes the following recommendations: 

(a) That no drainage project be undertaken until 
its probable effect upon the community as a 
whole has been considered by a board of 
referees, composed of judicial and engineering 
personnel, as well as practical farmers, and 
the approval of such board obtained. 

(b) hat no single landowner or small group of 
owners may be enabled to force an unwanted 
and even detrimental drainage scheme on 
neighbouring owners without their consul- 
tation and consent, 

(c) Phat the cost of the work will be equitably 
distributed among the landowners actually 
benefited. 

(d) hat provision be made for payment of com- 
pensation to those injuriously affected, and 

(e) That Municipalities have power to expropriate 
areas which it is proposed to drain, when the 
welfare of the community requires that the 
area in question should be maintained in its 
existing state. 

The accompanying table shows that a total of at 
least §50 miles of drains have been constructed on the Upper 
Thames Watershed and that at least $1,431,793 has been spent 
on the work. This figure does not give the whole story as 
records of the costs of the early drains were not available. 
In addition, many Municipal Drains were originally Award 
Ditches which have been converted to drains in recent years, 
so that the original cost of construction and maintenance in 
' early years is not included. 


a a eT a 
“ * é ehe 
1. Ontario Royal Commission on Forestry. © 1947. 
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Another point worth noting is that the cost of 


maintenance work is continually rising; for example, in one 


particular case, a drain 5 miles long cost 93,502 to construct 


in 1910; twenty years later, in 1930, it cost 36,539 to clean 
out; and fourteen years later cost another S732. 

The average cost of drains on the watershed has 
been over $1,500 per mile. When sums as large as this are 
involved, it would be advisable to have a very careful study 
made beforehand by a land use expert who could decide whether 
the land to be drained would repay the money expended in in- 
creased crop returns, 

Every Conservation Authority should investigate 
any drainage scheme which is proposed within its boundaries, 
and have a representative present at the presentation of the 
engineer's report as provided by The Municipal Drainage Act 


RS.0.1950,¢c.246 s.8(13). 
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CHAPTER 7 
COMMUNI TY PONDS 


4n important phase of the conservation pro- 
gram in any watershed is to preserve existing ponds and if 
possible to supplement these with new ones wherever the topo- 
graphy is suitable and the cost is within the scope of the 
purposes to be served. Such additional ponds in some cases 
can be made by rebuilding small mill dams which have been 
abandoned; by repairing existing dams; and by building new 
ones on suitable sites. 

With the above purposes in mind, an inventory 
was made under the heading of community ponds on the Thames 
Watershed, in which the following information was assembled: 

First, the location and condition, present 
and possible future use of small natural lakes or ponds; 

Second, existing mill ponds which might be 
improved or used more extensively for community purposes; 

Third, locations on streams where small ponds 
might be built by using old mill damsites or other places 
on small tributaries. 

With the first two groups above, the report 
and the map which accompanies it give the location and 
condition, and in some cases recommendations regarding these; 
but the third group must be considered as a suggested program 
which can be acted upon at the present and enlarged in the 
future when funds are available, 

There are hundreds of suitable sites for small 
ponds on the tributaries of the Thames, but keeping in mind 
that this report in only intended as a start in this work , 

a limited number of sites have been chosen. The object in 
making the selection is to distribute a pond-building program 


over the whole area, 
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Ponds have been classified aS natural ponds (N), 


existing mill ponds (EF) ana possible ponds (P), which include 


former damsites capable of reconstruction, They are listed 


under townships. 


Logan Township 


1 (E) In Logan, the mill pond at Mitchell is still in, 
and is used to some extent for recreation. A 


new swimming pool and park supply most of the recreational 
need of the community. 


a) Ce) A possible site lies in Lot 15, Con. VII, at 

the hamlet of Willow Grove, but lack of trees 
and clayey banks make it not very suitable. It would require 
a dam approximately 300 feet long and 12 feet high to provide 
a pond of about 10 acres, 


Ellice Township 


B (P) Ellice Township is almost completely drained 
artificially. A small pond might be possible 

On the upper part of Whirl Creek in Lot 30, Con. IX, with the 

Orchard of an abandoned farm providing picnic grounds. ‘The 


dam 250 feet long and 10 feet high would give acpondpor S24 
acres, . 


Easthope North Township 


4 (BE) The artificial lakes in the City of Stratford, 
covering about 20 acres, are used for boating 
and a limited amount of fishing, 


5S (N) Lot 37, Con. I. ‘Three kettle ponds about three 
miles east of Stratford. These have extents of 
9, 5 and 3 acres respectively and have the usual marshy shore- 
lines. They are, however, very conveniently located from 
Stratford and nearby sand pits might make the construction of 
small beaches practicable. The shores are well treed for shade. 


Easthope South Township 


6 (N) Lot 39, Con, L. Kettle pond of 13 acres, hale 
a mile south of above. Same description applies. 


te) Lot 43, Con. VII. A small pond might be con- 

structed here on Trout Creek, a dam 10 feet high 
and 200 feet long at the townline road making a pond of 3-4 
acres. Better sites are available down stream in Downie 
Township, 


33 (P) Lot 18, Con. IV, Sebastopol. No trace of former 

dam, but one could be built along the road 
between Cons, IV and V. ‘The stream channel above the road has 
been dredged and straightened. 


Downie Township 


8 (P) Lot 19, Con. XII, Avon River. Pond of from 

15-20 acres possible with dam 400 feet long, 
20 feet high, on the road between Cons. XII and XIII. Good 
trees along bank and gravel bottom in stream, 
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9 (P) Lot 8, Con XIV, Otter Creek. Smaller pond 
possible here, with dam 300 feet long, 10 feet 


high, Banks are pasture with hawthorn and scattered trees, 
Bed of stream clean gravel. 


34 (P) Lot 15, Con. VI, Avon River, Avonton. No trace 

of old dam but good site about 4 mile above 
road for dam about 400 feet long and 12 feet high, to make a 
pond about % mile long, 


Fullarton Township 


10 (E) Lot 5, Con, VII. 15-acre mill pond at Carlingford. 
Good pond but little shade except near head of 
pond. Centrally located from Mitchell, St. Marys and Stratford. 


Bo (P) Lot 20, Con. I, Whirl Creek. Possible site 

2 mile above the road between Lots 20 and S18 
Dam about 400 feet long, Valley widens above through open 
bush, Channel has been "improved", Also in Fullarton Township 
there had been dams and mills on the main stream of the North 
Branch of the Thames at Fullarton, Motherwell and Glengowan 
(Blanshard Township). 


Blansharad Township 


mi (P) Lot 31, Con,MII, Fish Creek, at confluence with 

North Branch of Thames. Good picnic spot in 
pasture with scattered trees, convenient to St. Marys, Removabl« 
dam on permanent sill across stream channel would give good 
small swimming pool, 


12 (B) Quarry in St. Marys. Small abandoned quarry 
in south end of town, used as swimming pool. 


36 (P) Lot 13, Con. II, Flat Creek. Anderson. ‘The 
old dam has disappeared but a possible site 
lies 1,000 feet above the road. 


52 (E) Con. XVII, Town of St. Marys. Large mill pond 
on North Branch of Thames at confluence of 
Trout Creek. Used for limited boating and fishing. 


Zorra Bast Township 


13 (E) Lot 8, Con, XVII. Quarry at Innerkip. ‘The 

quarry has a water area of 14 acres up to 
20-25 feet deep, spring-fed with clear cool water, and provides 
excellent swimming facilities convenient to Woodstock, Inter- 
mittent working is done but the north and west sides are not 
used for quarrying and would provide picnic sites. 


14 (N) Lot 33, Con, XIV. 2 miles east of Tavistock. 
4-acre kettle pond behind farmhouse, Small 
treed area with access to north shore of pond. 


BY (P) Lot 18, Con. XI, Strathallan, No trace of old 
mill, but good site exists 100 yards above 
No. 19 Highway, with good access to Stratford and Woodstock, 


38 (P) Lot 4, Con, XI. 5-acre pond, Central 100 feet 
and spillway of dam washed out. On property 
of Ontario Epileptic Hospital, 
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Zorra West Township 
Sa Own SHIp 


LSMUP) Lot 30, Con. II. Duncan Pond, Harrington West, 
rad Spillway of the dam was blasted out after under- 
eon et ees in peer The pond was about 20 acres and the 
Spting water produced good trout i i 
constant flow throughout the Simard 1 ce a 


16 (P) Lot 28, Con, I. Branch of ‘Trout Creek, <A dam 


is being constructed (fall, 1951) to form a 
14-acre private trout pond, 


ny P) Lot 31, Con, III. Branch of Trout Creek, ‘The 


new owner of this property plans to re-establish 
the pond for his own use, 


£8 (8) Lot 13, Con. V. North Branch Creek. Upper 

Embro millpond. About 20 acres. Best access to 
pond by south side, pasture with scattered trees. Shore some - 
what muddy. 


39 (P) Lot 25, Con. V, Brooksdale. ‘The old mill has 
disappeared. A possible site exists + mile 
downstream from the sideroad for a shallow pond of 4~5 acres, 


50 (P) Lob 12. kCon, Ws 


ol tP) Lot 9, Con, V. Two mill ponds in the Village of 
Embro, Both dams require complete reconstruction 
to re-establish the 20~acre ponds. 


Nissouri East Township 


Po .(N) Lot 24, Cons, XII and XIII. Mud Lake. Approxi- 
mately 65 acres, Good access and shade along 

south shore for picnics. Shores are muddy, but rafts could 

be used for swimming, 


A smaller pond, % mile east, is too marshy and 
difficult of access to be suitable, 


20 (E) Lots 1, 2, 5, Con, X. Thamesford Mill pond, 

Extent 25 acres. Convenient access from Lor don 
and Woodstock, Fair picnic facilities, but shores marshy, 
Mill in operation, 


40 (P) Lot 19, Con. VIII, Waubuno Creek, No trace of 
Old mill or dam. Possible site for low (10-foot) 

dam 300 feet long, 1,500 feet above Townline Road. Valley 

well treed above this point. 


43 (P) Lot 16, Con, X, Kintore. 20-acre pond 1,000 feet 
above village, 150 feet of centre portion of 
dam, including spillway, require rebuilding. 


Nissouri West Township 


e (P) Few pond sites exist, but the recreational needs 


. 


of the township should be met by the facilities 
provided in the Thames Valley Park above the Fanshawe Dam. 


Bl) (BP) Lot 16, Con. III, ‘lye Creek, Thorndale. Possible 
site at cheese factory 1,000 feet above sideroad. 
Good pond of 15-20 acres from dam 400 feet long, 15 feet high. 
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42 (P) _ tot II, Con, II, wye Creek, Wyton,. This ola 


mill site will be drowned by the lake above 
Fanshawe Dam, 


London Township 
a (PF) Thames Valley Park also Serves London Township. 


22 (E) Lot 16, Con, VII. Arva Mill Pona: Large mill 


4 pond, 350 acres, on No. 7 Highway from London. 
Good picnic facilities, Shore muddy. South side best for 
development. 


Dereham Township 


23 (N) Lot 26, Con, III. Kettle pond. All stream 

drainage in this township is improved, and the 
only pond is this 5-acre kettle pond. It is difficult of access 
and the shores are very marshy, 


Oxford East Township 


24 (E) Lot 20, Con, IV, Cedar Creek, Large; 18~acre 
mill pond 4 miles south of Woodstock. Good 

access from Woodstock, and west side gives good picnic 

facilities. Dam is in good condition and mill operating. 


25 (E) Small ornamental lake in park in Woodstock, 
Could be used for pleasure boating on a limited 
scale, 


Oxford West Township 


26 (P) Lot 13, Con, II. 3 miles east of Ingersoll. 

Old pond site requiring reconstruction of about 
50 feet of dam 15 feet high, to provide a pond of some 10 acres. 
Good picnic site below dam. 


27 (E) Dobeelo ye 2B Cony 2 miles east of Ingersoll, 
Snall, 3-acre pond having very well shaded 

Shores, Good access from road on east side and convenient to 
Ingersoll. Good water for swimming, 


44 (8) Lot 15, Con. I. Very small, 2-acre pond. Upper 
end marshy, but good banks at dam. Possible 
picnic sites below dam, . ' 


45 (P) Lot 5, Con, IV, Sweaburg. ‘The original dam has 
disappeared and the stream channel completely 
dredged. 


Oxford North Township 


BS (P) Lot 20-21, Con, II, Middle Thames. Good damsite 
at road for 20-acre pond, with dam 400 feet 
_iong and 12 feet high, Large spring run-off, 


Dorchester North Township 


28 (E) Mill pond across Thames from Dorchester Station. 
Excellent recreational pond with good access by 
Toad along west side, The pond has an extent of about 30 acres 
end is 3/4 of a mile long, Banks and surroundings are well 
treed, and the whole pond area is suitable for recreational 
development, 
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29 (N) int: 2S, Con. II. Foster Pond, ‘Two kettle ponds 

of approximately 11 and 5 acres, Shores are 
partly marshy but the north Sides of each woulda provide suit- 
able facilities, 


47 (P) Lot 4, Thames Con., Putman. Washed-out millsite. 


Iwo short dams along road would restore former 
pond of about 15 acres, 


Westminster Township 


30 (N) Lots 18-19, Cons, I~II. 3 miles south of London, 

Two kettle ponds conveniently located from 
London, level controlled by dam at outlet. The larger has the 
shore fairly completely developed but the south and east sides 
of the smaller are suitable for recreation sites and have a 
clean shore, well treed. 


SL (N) Lots 20-24, Con, I. Walker Ponds, ‘These are 
three kettle ponds 2 miles south of London, 
Similar to the above but located on Federal property. 


48 (P) Lot 15, Con, III, Dingman Creek, Wilton Grove. 

The old dam here has disappeared and the stream 
Channel has been dredged, There is a small kettle pond with 
marshy wooded shores in Lot Le Gone Lvs 


Delaware Township 


32 (P) W, of Lot 3, Con, I. Dingman Creek at Thames 
River, Old dam washed out, needs complete 
reconstruction, but would provide good pond and excellent 
recreational area in well-shaded Surroundings, At village of 
Delaware, with good access from London. 


Lobo Township 


49 (P) Lot 14, Con, III, Oxbon Creek, Melrose, ‘The 

original mill dam has disappeared but there are 
Several places along about a mile of the stream where small 
dams 300 ~ 350 feet long would form good small ponds, 
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CHAPTER 1 
INTRODUCTION 


There are three main objectives in conserving 
Wildlife, The first is to vetain for the citizens of this 
province the opportunity to fish and hunt, within the law, in 
an attractive environment, and where possible to trap fur for 
profit. The second is to retain for every citizen the oppor- 
tunity to see and enjoy the varied forms of birds, mammals 
and other wildlife of any region in the greatest possible 
variety, The third objective is the maintenance of a natural 
balance between the numbers of the various species. A hawk 
which preys on cestructive meadow mice in an orchard may be 
worth many dollars to the farmer who protects it. 

Land well adapted for wildlife should therefore 


produce or harbour a permanent population of interesting and 


useful species and an annual crop of game and fur. These 


populations should be adapted in agricultural land so that they 
have no adverse effect on all reasonable farming practices. 

The control of harmful species and the maintenance of all other 
animal populations at a desirable level through the provision 
of a proper habitat, or living quarters, is a natural branch 

of good land management, The traditional methods of wildlife 
management have included restrictions of the daily and seasonal 
kill and of the method of kill, predator control, reservations 
of game lands and artificial restocking. The provision of a 
proper habitat is often rns important than all of these. In 
Southern Ontario, and in particular in the Thames Watershed, 
the amount of good habitat available appears to be the con- 
trolling factor in the abundance of most wildlife. The two 
chief requirements for wildlife planning in this area are 
therefore a study of the existing habitat and a stuay of the 
wildlife populations, particularly the dynamics or changes of 
populations over a period of several seasons. The second 


requirement cannot possibly be carried out in a rapid survey. 
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The fieldwork was therefore concentrated on a 
few of the more significant problems, The watershed provides 
a great variety of wildlife habitat, and the streams vary 
widely in suitability for fish. A beginning has only recently 
been made in the basic research on game environments in 
Southern Ontario. The techniques of stream and lake survey are 
at present farther advanced. In the present survey the chief 
detailed work was therefore a2 study of the environment for 
fish. Of all other wildlife only one species was chosen for 
detailed attention. This species, the European hare, is 
potentially harmful to reforested areas and to orchards. It 


is also the most important game animal of Southern Ontario. 
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CHAPTER 2 
FORMER SPECIES 

The animals found in the Thames Water shed 
are a mixture of northern and southern species, with ranges 
which overlap in this area fron two of the major life zones 
of North America. The overlapping ranges, in the watershed, 
of the pine mouse and Yellow-breasted Chat, more southern 
species, and the varying hare and White-throated Sparrow, 
more northern species, are typical examples of the transitional 
character of the fauna, 

The country probably supported a maximum of 
game and the larger forms of wildlife a few years after it 
was first settled, The great variety of open and ungrazed 
woods, cleared fields and forest edges provided food and 
shelter for large populations. The cutting, burning and 
grazing of much of the remaining forest and intensive hunting 
and trapping have since then greatly reduced the wildlife 
populations. 

In early times the wildlife was not always 
considered an asset. As early as 1796 David Zeisberger 
wrote: "Raccoons, squirrels, bears, wolves and wild turkeys 
came in great numbers and did great harm to the fields*. 

This record, written on the Thames River somewhat west of the 
watershed, is probably typical of the settlers' reaction to 
the wildlife. 

Edward Allen Talbot’, writing in 1824, re- 
ferring to the District of London, lists 25 of the larger 


mammal species occurring in the district. Of these, 9 at 


ie Zeisberger, David. Diary of & Missionary to the 
Moravians, Vol, ll, 


Be Talbot, Edward Allen, Five Years Residence in Canada. 
London. 1824. 
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least no longer occur in the watershed, They include the 


“catamount" (Felis couguar, now known as the cougar, which 
must have been at the extreme northern limit of its range) 
and the wolverine. Of the black squirrel Talbot reported: 
"He and his aide~de-camp, the red and striped squirrels, 
are the cause of more injury to the farmer than are all the 
other animals in America together, the wolf alone excepted", 
There were upwards of one thousand acres of corn destroyed 
by the squirreis alone within the Township of London in the 
summer of 1820, He also refers to the many large 
communities of beaver in the district. 
Set aeAl 2 es he eee ; ‘ 
Willian Pope”, writing in 1834 concerning 
the London Area, also refers to the squirrel: 
"These animals do an immense deal of damage. I 
have seen a field of corn this Season in which 
it was not possible to find a single head, the 
Squirrels and raccoons having carried it all 
away. Nox must the woodpeckers be forgotten, as 
these birds are very mischievous among the corn. 
However, I would pass over the damage these birds 
do, in recollection of the immense benefits they 
conrer at other seasons of the year in destroying 
vast quantities of insects", 
Pope was en astute observer of natural history far ahead of 
his contemporaries, 
Anna Tameson”, writing of the cleared 
London Area in the 1830's, refers to it as "the haunt of the 
rattlesnake”, also records the panther, and mentions the 
"Cock of the North” (the Pileated Woodpecker) as a common 
bird in those days. 
Verschoyle Cronyn describec the conditions 
on the Themes in the period 1830~1840: 
"Sleigh loads of deer for one dollar per carcass | 
was a common thing, Wild turkeys, que aun wees 
and pigeons abounded within the present limits o 


the City of London. The flight of wild pigeons 
in the spring of the year would at times almost 


en Sree 
ae Pope, William. Diary (unoublished manuscript). 1834. 


Re Jameson, Anna. Sketches in Canada and Rambles among 
the Redmen, Longmans Green, London. 1852. 
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een 
darken the sky ; a belt of them, for hours at a 
time , extending from horizon to horizon, With 
the Spring run Of fishin the river, tons would 
be taken with s¢ines and dip-nets, mostly suckers, 

but many mullet+, bass, pike and occasionally 
sturgeon and maskinonje (lunges)",2 

| By 1846 the wildlife population of the watershed 

was Papidly changing, Smith® in that year records: 

"The living denizens of the forest are various, but 
their humbers are fast diminishing before the 
destructive progress of Civilization", 

“Previous to the winter of 1842 wila turkeys were 
plentiful in the Western and London Districts; but 
the severity of that winter ana the great depth of 
snow caused them to be compietely starved out of 
the woods, and immense numbers were killed in the 
farmyards whither they had ventured in search of 
food. In consequence of the wholesale destruction 
not a single turkey was met with during the following 
year, 

The turkey did appear again later in the watershed, but in 
fewer numbers, This svecies requires a habitat of dense 
cover and was doomed to extinction in this district at the 
limit of its northern range. The last birds heard of in the 
4 

watershed were near Arva in 1885. It is interesting to note 
that already (by 1846) the decline in some species of game 
and fish had been observed and discussed in Government circles, 
and a bill had been passed making a closed season for most 
game from the 10th of May to the i5th of August, and 
prohibiting the trapping and snaring of grouse and quail. 
pis oiened litele effect, 

The watershed lay close to the centre of the 

5 

breeding range of the Passenger Pigeon. Mitchell oites 
numerous records of large and small colonies breeding in 
Oxford, Perth and Middlesex Counties. ‘The pigeon was notable 
SL I CL AE A A RL 


De Probably referred to the northern redhorse sucker as 
distinct from the common white sucker already mentioned. 


26 Cronyn, Verschoyle, ‘The First Bishop of Huron", 
Transactions of the London and Middlesex Historical 
BOCLGLY, Pert TIT. 2032. 


Se Smith, W. H. Smith's Canadian Gazetteer. Toronto, 1846. 


4, Saunders, W.E, Birds of Middlesex County. 


dé 


Se Mitchell, Margaret H, ‘The Passenger Pigeon in Ontario. 
Royal Ontario Museum of Zoology Publication, 1935. 
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Snake fences and weedy patches, such as this, are now uncommon in many parts of the 
rn . a 7 . . ss 
watershed. They provided cover and food for the Bobwhite and Ring-necked Pheasant 


Clean fences are now considered by most farmers to be one of the hallmarks of good farming 
practices. They provide no cover for game. Substitutes such as wild life food and cover 


plots should therefore be included in planning for game management. 


Be 
for its great beauty, its gregarious habit, its vast flocks 
and its amazing extinction in the face of the clearing of 
land and the market shooting and trapping of the late nine~ 
teenth century, Apparently, the birds began to decrease 
imperceptibly in the 17th century in settled North America, 
but were still present in vast numbers about 1860, declining 
slowly until 1880 and more rapidly thereafter, ‘The last 
authentic breeding record in the watershed was made in 1885, 
but the birds probably persisted in small numbers for about 
ten years more, _ Two were seen at Walker's Pond near London 
in isget, 

The Bobwhite Quail probably reached its 
maximum density at the beginning of this century. For this 
bird the old snake fences and weedy patches, the frequent - 
orchards and winter corn, and the high dry fields and open 
oak and maple woods made a perfect habitat. ‘This kind of 
habitat was rapidly reduced. At the same time the birds were 
fetching fifteen to twenty cents a pair when sold to the 
local hotels, The shooting season lasted three months, ‘The 
result was inevitable, By 1930 very few birds remained. A 
covey was seen in the watershed in 1938 and a few single birds 
have been reported since then, 

The wapiti or American elk, the handsomest of 
all the deer family, formerly roamed in and around the water- 
Shed, antlers having been found in Norfolk County to the 
south-east and a Skeleton located in a swamp in Lobo Town- 
ship”, Middlesex County. The wapiti may have become extinct 
in Southern Ontario before the Thames Watershed was settled. 

The white-tailed deer was a common species at 


the time of settlement and became even more abundant when a 


as Record of Edward Dutton of woodstock. 


2. Dymond, J. R. The Wapiti in Ontario. Canadian Field 
Naturalist, Vol. XV. 1926. 


_ 3 Smith, L. H. Ottawa Naturalist, Vol. XV. July 1901. 
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small part of the land was Cleared, doing some damage to the 
Crops, 

Deer disappeared from the watershed through 
hunting pressure some fifty years ago, holding out only until 
about 1910 in the Canada Company's land at the north-west 
corner of the watershed-, By 1925 they were again found in 
the watershed, and they are now common, 

The following are the chief species of wild- 
life which were present in the watershed at the time of early 
white settlement, but are no longer to be found in the area, 
The list is based on the available literature of the time. 
For those species marked with an asterisk there is no actual 


record but the watershed was well within their primitive 


range, 
Mamnals 
Beaver Castor canadensis {Kuhl} 
Black Bear Ursus americanus Pallas 
Marten Martes americanus (Turton ) 
Fisher 


Wolverine = 
Timber Wolf 
Otter 

Bay Lynx x 
Canada Lynx 
Cougar 


Martes pennanti (Erxleben) 
Gul o luscus (Linnaeus) 
Cenis is Lupus I Linnaeus 
Lutra Canadensis (Schreber) 
Lynx Tut us is (Schreber ) 

Lynx ix Canadensis Kerr 

Felis < couguar Kerr 


Birds ‘ds 


Wild Turkey 
Passenger Pigeon 


Of the above species, the otter, Bay lynx, 


and timber wolf may still occur rately. 


1. 


Saunders, W.H- 


No 
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tes on the Mammals of Ontario. 


Transactions of the Royal Canadian Institute 1932, 
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CHAPTER 3 
PRESENT SPECTES 


There is a Yapidly growing interest in 
natural history in Ontario, Both London and Woodstock have a 
long history of activity in this direction, Lists are here 
included of the species of mammals and birds, amphibians and 
reptiles that may be encountered in the watershed. 

The watershed now provides a breeding habitat 
for at least 123 species of birds, 38 species of mammals , 
15 species of amphibians and 14 Spscies of reptiles, In 
addition some 134 species of birds migrate through or visit 
the watershed but do not breed in it. The figures for 
breeding species of birds are somewhat low compared with many 
areas of similar size in Southern Ontario because the water- 
shed has few lakes and most of it is intensively cultivated, 

The lists are extracted from more detailed 
information and records of the late W. E. Saunders and He Me 
So Dele”, J. Dewey Soper, Herbert Milnes of Woodstock and 


Stuart Downing of the Royal Ontario Museum of ZOOLOgY. 


1. Mammal s 

Ihe arrangement and terminology of the list 
follow those in "A Provisional Check List of the Mammals of 
Ontario" by S. C. Downing (Misc. Publication #2, Royal Ontario 


Museum of Zoology, Toronto, 1948). 


Cinereous Shrew Sorex cinereus Kerr C 
Smoky Shrew Screx fumeus Miller R 
Pigmy Shrew Microsorex hoyi (Baird) R 
Mole Shrew Blarina brevicauda (Say) C 
Hairy-tailed Mole Parascalops brewers. (Bachman) R 
Star-nosed Mole Condy Lur a cristata (Linnaeus) ¢ 
Little Brown Bat Myotis lucifugus (LeConte) A 
Long-eared Brown Bat Myotis keenii (Merriam) R 
Silver~haired Bat Lasionycteris noctivagans (LeConte)R 
Big Brown Bat Eptesicus fuscus (Beauvois) C 
Red Bat Tasizurus borealis (Muller) R 


LT A A en 


se Saunders, W. E., and Dale, E. Mo S..- A History and List 
of the Birds of Middlesex County, Ontario, Transactions 
of the Royal Canadian Institute, Vol. XIX, Part 2. 
Sept, 1933, 
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falls 


Hoary Bat 


a Lasiurus ciner is) 
Huropean Hare aoe tt le Cinereus (Beauvois ) 


Lepus europaeus Pallas 


Varying Hare or bacus 
Snowshoe Rabbit re : 
Cottontail ee Lepus americanus (Allen) 


Black Squirrel 
Red Squirrel 


Woodchuck 
Marmota monax (Lj 
ae 22a 0I x1 innaeus ) 
Hastern Chipmunk Tamias striatus (Linnaeus) 
Eastern Flying —— 
Squirrel 
‘i ; Glaucomys v s (Li 
Northern Flying Glaucomys volans (Linnaeus) 
Squirrel q 
Glaucon i 
Decale st Glaucomys sabrinus (Shaw) 


Peromyscus maniculatus (Wagner 


“shapes Perom C 
White-footed Mouse Peromyscus leucopus (Rafinesqu \C 


R 

A 

R 

C 
ooit A 
lamiasciurus hudsonicus (Erxleben) C 

A 

C 

C 

R 

) 
Cooper's Lemming ; 


¥ 
eee Synaptomys cooperi Baird 
Poetics Ondatra zibethica (Linnaeus) 
pat Bahere Microtus pennsylvanicus (Ord) 
elise Rattus norvegicus Erxleben) 
et ise ino i Mus_ musculus Linnaeus 
ses ee ae OS Zapus hudsonius (Zimmermann ) 
orcupine Krethizon dorsatum (Linnaeus) 


Brush Wolf Ganis latrans Say 


FAQVSF SFADOPrradws 


a ie Vulpes fulva (Desmarest) 
a ee Frocyon lotor (Linnaeus) 
Pd ct Pace Mustela erminea Linnaeus 
ae tailed Weasel Mustela frenata Lichtenstein 
Slene Mustela vison Schreber 
: Mephitis mephitis (Schreber) 
White-tailed Deer aoaat tis virginianus (Boddaert) C 
A -—- Abundant; C -— Commcn; R - Rare 
Cie Dros 


(The arrangement and the names are from 
i,t. omyder's ‘Onterio Birds!, 1951.) The common birds of aie 
watershed are listed as Permanent Residents, Summer Residents, 
Migrants and Winter Visitors. An additional list of Rare 
Birds includes those which are occasionally seen. 
Key: OW - Occasional Winter Visitor 
SV = Summer Visitor 
A - Accidental Records, and 
very rare stragglers 


RN - Rarely nests 


Permanent Residents (Nesting and Wintering) 


Ruffed Grouse Black-capped Chickadee 
Common Pheasant White-breasted Nuthatch 
Rock Dove Brown Creeper 

Horned Owl Winter Wren 

Long-eared Owl Cedar Waxwing 
Short-eared Owl Starling 

Pileated Woodpecker House Sparrow 

Hairy Woodpecker Cardinal 

Downy Woodpecker American Goldfinch 
Blue Jay Slate-colored Junco 
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Summer Residents 


Pied-billed Grebe 
Great Blue Heron 
Green Heron 

American Bittern 
Least Bittern 
Mallard 

Black Duck 
Blue-winged Teal 
Wood Duck 

Turkey Vulture 
Sharp-shinned Hawk 
Cooper's Hawk 
Red-tailed Hawk 

Bald Hagle 

Marsh Hawk 

Sparrow Hawk 
Virginia Rail 

sora 

Killdeer 

American Woodcock 
Upland Plover 
Spotted Sandpiper 
Herring Gull 
Mourning Dove 
Yellow-billed Cuckoo 
Black=-billed Cuckoo 
Sereech Owl 
Whip-poor-will 
Nighthawk 

Chimney Swift 
Ruby-throated Hummingbird 
Belted Kingfisher 
Yellow~shafted Flicker 
Red-headed Woodpecker 
Yellow-bellied Sapsucker 
Eastern Kingbird 
Crested Flycatcher 
Hastern Phoebe 
Traill's Flycatcher 
Least Flycatcher 
Kastern Wood Pewee 
Horned Lark 

Tree Swallow 

Bank Swallow 
Rough-winged Swallow 


Migrants 


Common Loon 
Horned Grebe 
Whistling Swan 
Canada Goose 
Gadwall 

Pinte 
Green-winged Teal 
Baldpate 
Shoveller 
Redhead 
Ring-necked Duck 
Canvas-back 
Greater Scaup 
Lesser Scaup 
Buffle-head 


Barn Swallow 

Cliff Swallow 

Purpie Martin 

House Wren 

Marsh Wren 

Sedge Wren 

Catbird 

Brown Thrasher 

Robin 

Wood ‘I'hrush 

Veery 

Bluebird 

Loggerhead Shrike 
Yellow-throated Vireo 
Warbling Vireo 

Black and White Warbler 
Golden-winged Warbler 
Yellow Warbler 


Black-throated Green Warbler 


Blackburnian Warbler 
Cerulean Warbler 
Chestnut-sided Warbler 
Pine Warbler 
Oven-bird 
Water-thrush 

Mourning Warbler 
Maryland Yellow-throat 
American Redstart 
Bobolink 

Bastern Meadowlark 
Red-wing 

Baltimore Oriole 
Grackle 

Cowbird 

Searlet Tanager 
Rose-breasted Grosbeak 
Indigo Bunting 

Purple Finch 

Towhee 

Savannah Sparrow 
Grasshopper Sparrow 
Vesper Sparrow 
Chipping Sparrow 
Field Sparrow 

Swamp Sparrow 

Song Sparrow 


Ruddy Duck 

Hooded Merganser 
Red-breasted Merganser 
Broad-winged Hawk 
Rough-legged Hawk 
American Coot 

Ringed Plover 

Common Snipe 

Solitary Sandpiper 
Greater Yellow-legs 
Lesser Yellow-legs 
Pectoral Sandpiper 
Least Sandpiper 

Dunlin 

Semipalmated Sandpiper 
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Olive-sided Flycatcher 
Red-breasted Nuthatch 
Hermit Thrush 
Swainson's Thrush 
Golden-crowned Kinglet 
Ruby-crowned Kinglet 
Water Pipit 

Solitary Vireo 
Philadelphia Vireo 
Tennessee Warbler 
Nashville Warbler 
Parula Warbler 
Magnolia Warbler 


Cape May Warbler 
Black-throated Blue Warbler 
Myrtle Warbler 
Blackburnian Warbler 
Bay-~breasted Warbler 
Black~poll Warbler 
Palm Warbler 

Wilson's Warbler 

Rusty Blackbird 
White-crowned Sparrow 
White-throated Sparrow 
Fox Sparrow 


Winter Visitors 


Common Golden-eye 
Old Squaw 

Common Merganser 
Snowy Owl 

Great Shrike 


Redpoll 

Pine Siskin 
Tree Sparrow 
Snow Bunting 


Rare Birds (including accidental records) 


Red-throated Loon 
Red=-necked Grebe 
Double-crested Cormorant 
Regret 

Little Blue Heron 
Night Heron 

Snow Goose 

Blue Goose 

King Eider 
White-~winged Scoter 
ourf Scoter 

Black Scoter 
Goshawk 

Golden Eagle 
Gyrfalcon 

Peregrine Falcon 
Pigeon Hawk 

King Rail 

Yellow Rail 
Gallinule 

Golden Plover 
Black~bellied Plover 
Turnstone 

Whimbrel 
White-rumped Sandpiper 
Baird's Sandpiper 
Dowitcher 

Stilt Sandpiper 
Sanderling 

red Phalarope 
Northern Phalarope 
Glaucous Gull 
Ring-billed Gull 
Bonaparte's Gull 
Common Tern 

Caspian Tern 

Black Tern 
Thick-billed Murre 
Barn Owl 


Barred Owl 

Great Gray Owl 
Tengmalm's Owl 
Saw-whet Owl 
Red-bellied Woodpecker 
Arctic Three-toed Woodpecker 
Common Three-toed Woodpecker 
Canada Jay 

Raven 

Boreal Chickadee 
Tufted Titmouse 
Bewick's Wren 

Carolina Wren 
Mockingbird 
Gray-cheeked Thrush 
Blue-gray Gnatcatcher 
Greater Waxwing 
Prothonotary warbler 
Worm-eating Warbler 
Blue-winged Warbler 
Orange-crowned Warbler 
Kirtland's Warbler 
Prairie Warbler 
Louisiana Warbler 
Kentucky Warbler 
Connecticut Warbler 
Yellow-breasted Chat 
Hooded Warbler 

Orchard Oriole 
Dickcissel 

Evening Grosbeak 

Pine Grosbeak 
Crossbill 
White-winged Crossbill 
Henslow's Sparrow 
Lark Sparrow 
Clay-colored Sparrow 
Harris! Sparrow 
Lincoln's Sparrow 
Lapland Longspur 
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Amphibians and Reptiles 


The watershed is not within the known range 


of any venomous snakes, It is unlikely that any rattlesnake 


would ever be found 2m Ghe ares. t should ve added that 


neither copperheads nor water moccasins occur in Ontario at 


all and the common water snake is not venomous, 


All the following Species have been recorded 


in the watershed: 


Mudpuppy Necturus maculosus! (Rafinesque) C 
Newt Teiturus viridescens (Rafinesque)C 
Jessersonts Salamander Ambystoma jeffersonianum (Green) C 
Spotted Saiamander Ambystoma maculatum (Shaw) R 
Four-toed Salamander Hemidactylium scutatum (Schlegel)R 
Red-backed Salamander Plethodon cinereus (Green) A 
Common Toad - Bufo americanus (Holbrook) A 
Swamp Tree Frog Pseudacris triseriata (Wied) C 
Pickeringts Hyla Hyla erucifer (Wied C 
Common Tree Frog Hyla versicolor (Le Conte) C 
Dbulifroe « Rana _catesbeiana (Shaw) C 
Green Frog Rana clamitans (Latreille) C 
Leopard Frog Rana pipiens (Schreber) A 
Pickerel Frog Rana palustris(Le Conte) C 
Wood Frog Kana sylvatica (Le Conte) C 
Hog-nosed Snake Heterodon contortrix (Linne) R 
Smooth Green Snake Opheodrys vernalis (Harlan) C 
Milk Snake : 
Queen Snake R 
Water Snake R 
Brown Snake es R 
Red-bellied Snake Storeria occipitomaculata(Storer)R 
Ribbon Snake Thamnophis s, sauritus (Linne) Rk 
Garter Snake Thamnophis s, sirtalis (Linne) A 
Snapping Turtle Chelydra serpentina (Linne) C 
Spotted Turtle Clemmys guttata (Schneider ) R 
Blanding's Turtle Emys blandingii (Holbrook) R 
Western Painted Turtle Chrysemys belli marginata 

(Agassiz) Ay 
Soft-shelled Turtle Amydra_spinifera (Le Sueur) Re 

Re a> oRane ; C = Common; A - Abundant 


The species named follow those of "The Reptiles of Ontario‘ 
by E. B. S. Logier (Royal Ontario Museum of Zoology Handbook 


No. 4, 1939). 


Based on one specimen taken at Beachville, Oxford County. 
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CHAPTER 1, 
HIPROVING THE FARM FOR WILDLIFE 


Recommendations for Specific improvements for 
individual farms on the Thames Watershed would involve detailed 
examination beyond the Scope of the present survey. Moreover 
the requirements such as cover and food vary greatly for 
different species. On the Thames Watershed the existing 
conditions are also widely divergent. In the Townships of 
Ellice and Logan, for instance, much of the land is flat and 
open with bare fences, dry stream beds and cover reduced to 
overgrazed elm - soft maple woodlots. In the hilly areas in 
and surrounding Zorra West Township there are many wooded 
valleys and good cover is comparatively common. There are 
also such varied habitats as the Ellice Swamp and the tobacco 
plantations on sand in Dorchester Township. Between these 
extremes there are many varied types of land. The recommen- 
dations here listed are therefore those which can be most 


generally applied by the landowner. 


1. Woodlands 

The elimination of grazing of woodlots would be 
the most useful single measure in improving the wildlife 
environment. Large-scale reforestation plans are included in 
the Forestry report. In plantations, up to about the tenth 
year from planting, the entire planted area is valuable for 
wildlife. But large blocks of coniferous trees will, at least 
after the twelfth year from planting, have little or no under- 
growth and will, apart from their edges, be comparatively 
sterile as far as upland game and most forms of wildlife are 
concerned. The chief improvements to be expected will there- 
fore come from good management of the farm woodlot. Selective 


cutting is both sound forestry practice and good planning for 


| wildlife. Landowners who have woodlots in which the crown 


| canopy has closed over considerable areas, and who wish to 


Lg 


a7 


awlewst p 


<a 


rogront 


e “A le 
1. 


seamen orig: or ator 


TOR OE 
AS BAR ABE itt | et “nce te vole, ons 2 vnoth 
oa. tat aa) back eaaaie Houit reader 10 (aeaed brie 09k 
st beovhet “eveo Ek’ abad agotete tab eeodet sted do by nag | 
aneve CLidd ed th sea oTnoow eigen sted ~ mle poagiat | 
ek CERT AES ererth hfaz Ry at Tz 1H sol ‘gatowories b 
rig Stary ‘anaes Lend: TS TH LTOS © et -te¥Oo Boe ep bas evel 
tint ats i ; inlet, We RRER, acid dy a avearigar bairey douk : 
aif jaws ee cw reenwell saseaiowod me baee no emoktngas 
vaaneaat att base Po doyyt De Lpay Yay ere eters saviors 
Aon gdh see ite Mabe 0s td Ler, ¢ aid cis 6 bedetl atoa ine 
7 SO DE ae ait. we batlggae wh teed ra 
sony ebsas bool i 
" tele aao.Lhooey a genbse te Po noptantar te ant 
sr EbS ke ode ye bores aft tuuacem efgnte Io itoes 7ecm 
t Yohisons: ote, Aas wotsasa penton olaca—eeted 42 ourtrong 
‘o¢ alt SHote od qu pethoteronsig Al) tees qvViteesos oh 
nok eldeulav. sk adea Boduele: ovidae om0) <aolIgend meek - a 
7 (4 
reed be. LL dw esayt syote Lied So exo Che ental pve oa 
TOLMER | aE. aleril ena  entias fy niort toy ait Loews 9: 


Hy 
; et Lekseeencs ed, aoe 


te st tet tis 


otal yee 
aU Bd 


-13hd. hPa POSS der & 


sy ttosaLed 


J 
‘ ot 
7 : , » ‘ 4 - sie ee _— Tee P 
ia ‘sey, carols boon Dna elspa ta wyeseetOs AhAOe mioc 24 
7 . 
. 4 " - : > 
: qwsTo SFO sokdw of egoLhot ved ody evtoowoboml: «Es 
OF Mr kv Otn. boo. ,2apts Sidetontenoo Tovo: 08 ) oad 


i 
‘ey 
v2 nt v 


tery eto Teor 


; yi 
tolboaoy. ttrst eft to 


ghodt work tisds y Liaw ibn 


bie anes pirelau es t62 26 


ae = tyr yttt ) ROD a iret iyi! 
ecnemarorgnt Redo. of 


tromezerem Hooy Wot: 
a, 


~14~ 
produce a proper environment for wildlife, will find that 
release cuttings, slashings to stimulate sprout growth, 
thinnings and felling timber for sale will improve rather 
than retard the carrying capacity for wildlife, Construction 
of brush piles from cuttings is recommended where rabbits are 
desired, two or three such brush piles per acre being the 


normal spacing, 


é. Cultivation Practices 

All good farming practices which make a more 
luxuriant vegetation will improve the farm environment for 
wildlife. A few special practices will give more specific 
benefits. Strip-cropping, described elsewhere in this report ; 
is of particular value since by this means no extensive area 
is denuded of cover at one time by harvesting. In the less 
flat parts of the watershed, filter strips, either above 
water-diversion terraces or used as emergency waterways, 
provide travel lanes and nesting cover for wildlife. Cover 
crops such as the clovers provide a habitat and food for 
wildlife in areas that would otherwise be barren during the 
winter months, 

The elimination of brushy fencerows is now the 
rule rather than the exception on Southern Ontario farms. 
Those who are interested in wildlife improvement will find 
that the inclusion of a few field boundary hedges on the farm 
will moderate the effect of winds on crops, serve as travel 
lanes and cover for wildlifé, and harbour large numbers of 
songbirds which help to control insect pests. Inevitably the 
presence of boundary hedges on a farm tends to encourage the 
growth of weeds. This is the price that must be paid for 
improved wildlife conditions. Rosa multiflora is an excellent 
hedge-forming shrub. It has a tendency in Southern Ontario to 
die back in winter, but rapidly forms a dense hedge, which is 


reported to be proof against cattle and hogs. It provides 
both cover and food and does not exhaust the nearby cultivated 


ground, 
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3. Food and Cover Patches 

Field corners are frequently barren of crops. 
Therefore a fence crossing which embraces the corners of four 
fields may be made into a haven for ground-nesting species by 
planting a few trees and shrubs and protecting them. It is 
important to rid such areas of useless weeds by crowding them 
out with useful species such as white sweet clover or the 
normal climax type of open vegetation which is bluegrass. 

There are still several groups of sportsmen who 
would like to see pheasants permanently established in this 
part of Southern Ontario, and pheasants are frequently released 
in the watershed. An investigation of the status of pheasants 
in Ontario, carried out by the Provincial Department of Lands 
and Forests, has shown that most of the Thames Watershed is 
unsuitable for the species, Even the more southerly part of 
the watershed provides only marginal pheasant territory. The 
average snowfall, 65 to 80 inches, is comparatively heavy for 
Southern Ontario, and the watershed is also more often subjected 
to sleet storms than most of the Provincet. There is also a 
serious shortage of cover for pheasants in the northern half 
of the watershed. Periodic winter killing of most or all 
of the population may therefore be expected. A fair population 
was built up in some sections by 1944, but practically no 
birds survived the winter and spring of 1944-45 and the species 
is still uncommon, Pheasants which have to be fed at the 
barnyard can hardly be compared with ordinary wild game. Those 
who wish to farm the species should provide food patches to 
supplement the available diet of scattered ragweed and other 
low plants. Short rows of standing corn or corn in shocks 
Should be left close to good cover. Buckwheat, soybeans and 
Japanese millet are also recommended, Disused and loose rolls 


of fence wire left at the edges of woodlands provide useful 


1, Clarke, G. H. D., and R. D. Brafette. Ringnecked Pheasant 
Investigations in Ontario 1946. Department of Lands and 
Forests, Ontario. 
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additional cover, Any gullied area in which groups of evergreen 


trees are planted for erosion.control is also of value to wildlife. 


4. Ponds and Streams 

The importance of water to wildlife is often 
forgotten, Many farms have at least one low spot where a 
small amount of work with a Scoop will provide a dam and a vond 
to provide nesting and feeding ’sites: for ee and marsh birds. 
If possible ponds for wildlife should be senarate from those 
intended for cattle or for fish. Willow cuttings pushed in 
the ground around such a hollow will rapidly provide wiidlife 
cover. New water areas will soon be invaded by aquatic plants, 
but aticnal species may have to be introduced. No extensive 
duck food studies have been made in Southern Ontario. Wild | 
rice may be introduced, but since it is not well adapted to 
wide variations in water levels, being often sterile in 
fluctuating waters, it cannot be considered as certain to 
succeed, The idea has long been current, and is fostered by 
many sportsmen's organizations, that the planting of wild 
rice is the answer to the problem of how to attract ducks to 
any area. The fact is that wild rice is of little significance 
to ducks in Canada except in the fall, and does not provide 
good cover or nesting sites, The following species which may 
be easily obtained are recommended as certain to be valuable 
duck foods. If none of them occur in ponds or shallows with 


good cover for ducks they can be introduced, 


Sago Pondweed Potamogeton pectinatus L. 
Red-Head Pondweed Potamogeton Richardsonii 
Ar. Benn.) Rybd. 
Wild Millet Echinochloa crusgalli 
lL) Beauv. 
Japanese Millet Echinochloa frumentacea (Roxb) 
Link 
Wild Celery Vallisneria americana Michx. 
Knotweed Polygonum pensylvanicum L. 
Water-Smartweed Polygonum coccineum Muhl. 
Three-square ocirpus americanus Pers. 
Great Bulrush Scirpus validus Vahl., var. 


creber Fern. 
Those who are interested in farm ponds for 


wildlife will find very useful details of the various types of 
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This kettle pond, near Crystal 
Lake, at Concession XIII, Lot 25, 
in Nissouri East Township, is one 
of the few remaining ponds in the 
watershed where wild ducks nest 
undisturbed by man. 


The pond at St. Marys provides 
small-mouth bass fishing. 


The south branch of the Thames 
near Dorchester has a fair 
population of —small-mouth 
bass, but is occasionally pol- 
luted by materials entering the 
river at Woodstock and 


Ingersoll. 


eal Wes 
pond and methods for constructing each type in the chapter on 
Farm Ponds in the Land Use Section of this report. Farm ponds 
differ from those intended for wildlife in that care is usually 
taken to prevent the Srowth of aquatic vegetation in a farm 
pond intended only for watering stock or fire protection 
purposes. Otherwise the construction and details of ponds for 


wildlife should follow one of the types there described. 
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CHAPTER 5 
SPuCIES OF IMPORTANCE TO AGRICULTURE AND FORESTRY 


426+ The Ruropean Hare 


(a) Introduction 


The most important game animal on the Thames 


Watershed is the European hare (Lepus europaeus Pallas), which 


most people in Ontario know as the "Jackrabbit", The species 


was originally introduced from Germany, It was introduced 


several times into the eastern United States, but Ontario 


Jackrabbits are probably all derived from seven females and 


two males which escaped from captivity near Brantford in 1912. 
i 


Dymond (1922) has described the circumstances and early results 


Pietrievaddition to our. fauna. 


From this humble beginning the Huropean hare 


increased its range and numbers enormously and soon came to 


occupy all the agricultural portions of Ontario south of a 


line extending roughly from the southern end of Georgian Bay 


through Peterborough to Kingston, 


The exact dates of the Jackrabbit's arrival on 


the Thames Watershed have not been recorded, although from 


os h 


accounts by Dymond, Saunders , Howitt and Soper it is 


apparent that the animal must have been well established in 


Middlesex County by 1920 or earlier, 


1. Dymond, J.R, The European Hare in Ontario. Canadian Field- 
Naturalist, 36(8): 142-143. . 1922, 
2. Dymond, J.R. The Present Range of the Huropean Hare in 


Ontario. Canadian Field-Naturalist, 42(4): 95. 1928. 


Dymond, J.R. The Spread of the European Hare in Ontario. 
Royal éntario Museum of Zoology Bulletin 2:9-ll. 1929. 


4, Saunders, W:E, Notes on the Mammals of Ontario. Transactions 
of the Royal Canadian. institute, AVIIL,, Part, 2t.¢/1-309, 0b, 

5. Howitt, Henry, Another Invasion of Canada. Canadian Field- 
Naturalist, 39(7): 158-160, 1925. 

6, Soper, J. Dewey. The Mammals of wellington and Waterloo 


Counties, Ontario. Journal of Mammalogy, 4:244-252. 1923. 
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(b) Habitat Preferences 

Extensive open fields, pastures, croplands and 
scattered, heavily pastured woodlands are the home of the 
European hare at all seasons of the year, Much remains to be 
learned about the exact nature of the harets habitat preferences 
and tolerances, but it appears that most of the farming country 
of the watershed is admirably suited to abe 

Locally, as in areas where tobacco is the lead- 
ing crop or where white cedar thickets or Swampy areas abound, 
the hare is present only in small numbers, but these regions 
compose a small percentage of the watershed's area in the 
aggregate, The preponderance of extensive open fields devoted 
to mixed farming and dairying seem to be satisfactory hare 
range. 

Many forms of game and other wildlife are more 
restricted numerically by a scarcity of suitable habitat than 
by any other single environmental factor, but on this water- 
shed there seems to be ample range suited to maintaining a 
good population of Jackrabbits, 

(c) Food 

Jackrabbits are almost exclusively herbivorous, 
although there are a few well-authenticated reports of them 
eating flesh. On the Thames Watershed the green portions of 
almost all garden and farm crops are eaten when available, as 
well as a variety of bark, twigs, shoots and buds of weody 
plants, 

In all seasons except winter the Jackrabbit hardly 
ever comes into competition with man's interests, since it feeds 
on a wide variety of plants and rarely concentrates on any 
particular crop sufficiently to do appreciable damage. It may 
be described as a "spotty" feeder. Thus it does not settle to 
feed in a small area and stay there until all the nearby plants 
are consumed; instead it wanders about nibbling here and there 


so that any damage is widely scattered. 
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In winter, especially if the snow is deep, there 
is comparatively little green vegetation available, The hare 
will then turn its attention to edible portions of fruit trees, 
trees in forest plantations and ornamental hedges. The damage 
which even a small number of these animals can inflict on such 
plantings can be severe, 

(d) Status on the Watershed 

Numerically, the European hare has had a varied 
existence on the Thames Watershed and in Ontario as a whole. 

In the course of its original range extension, following its 
introduction near Brantford in 1912, it spread all across the 
suitable parts of ae watershed and soon became an important 
game animal, Dymond wrote that “Roger Headley of Ilderton... 
Says that up to February 7th, 1929, 300 of these hares had been 
killed in an area of six square miles during the past winter and 
that many more remained. Later he reported that on February 18th 
seven men hunting over an area of a little more than one square 
mile had killed 10 hares and seen 80 more," They appear to 

have been equally common in East Nissouri-Township, Oxford 
County, about the same time. 

They remained at about this level of population 
throughout the 1930's despite large numbers being killed by 
hunters. For one hunter, in a group of sportsmen engaged in 
a Jackrabbit "drive", to shoot a dozen of these animals in the 
course of an afternoon's hunting was not infrequent. 

During the early 1940's this situation altered 
drastically. Ina matter of a few years the hare became so 
scarce that many sportsmen's associations that had originally 
organized for the purpose of hunting it were forced to disband 
for lack of targets. 

The hare could hardly have been expected to 
maintain its numbers indefinitely in the face of such hunting 
pressure, but Canada was at war during the years 1939 through 


A 


1945, and hunting pressure at this time was very much reduced, 
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fl. Dymond, J.R. The Spread of the European Hare in Ontario. 
Royal Ontario Museum of Zoology Bulletin 2:9-ll. 1929. 
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Despite this hunting reduction the decline of hares in Ontario 
continued precipitately, Previously the hare held its own 
despite the high pressure, 

In the course of studies of the Jackrabbit in 
adjacent areas of Ontario during the summer of 1948 it became 
apparent for the first time that its population in at least 
some parts of the Province was Showing signs of increasing. 
This was confirmed the following winter when hunter successes 
were compared with those of recent years. The increase appears 
to be continuing on and adjacent to the Thames Watershed, 
although it is reported to be less apparent in more distant 
regions of the Province, 

(e) Predation 

The role of predation on the hare population 
is highly controversial. It has been demonstrated that in many 
populations of animals predation in itself is rarely of great 
importance in determining the size of the population. Many 
Biologists hold that animals that fall to predators are merely 
escaping death by some other agency; predators take those 
animals which are unable to escape because of lack of places 
in which to hide, because they are weak or because they are 
BECK. 

Many hunters believe that a correlation may exist 
between the decline in numbers of Jackrabbits and an apparently 
coincident increase in the numbers of red foxes in many parts 
of Southern Ontario. The significance of this situation has not 
been investigated. The red fox is almost universally condemmed 
by hunters and many farmers on the watershed but this condemna- 
tion is based almost entirely on speculation, hearsay and 
_fragmentary evidence. No adequate food-habits study of the red 
fox in Ontario has been made. 

Other predators, such as Hawks and Owls, occur 
in variable numbers on the watershed, but these probably have 


little or no adverse effect on hare populations, 
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(f) Crop Damage 
Since the Jackrabbit'ts food may include the bark, 


twigs and buds of orchard trees, the species is a potential 


“menace to orchards in winters of heavy snows when other food 


is scarce, Here the conflicting interests of farmers (who want 
all hares destroyed) and hunters (who want more hares to hunt) 
come. into sharp focus, The hare has also been known to damage 
forest plantations. Repellent sprays that could be applied 
to the trees provide the obvious answer to the problem. Such 
a spray must keep its repellent effect for months and must be 
efficient even in zero weather, Sprays of this nature have 
been developed in the laboratory but their applicability in 
field conditions has not been tested, 

The position of the Jackrabbit in the watershed 
may be summarized as follows: | 

It is the most important game animal of the water- 
Shed, and most of the watershed provides conditions suitable for 
high hare populations. The species was well established on the 
watershed by 1929, provided much hunting for the following ten 
years, declined in the early 1940's, but is again on the in- 
crease. The effect of the red fox as a predator on Jackrabbit 
populations is not known. Research is required for the produc- 
tion of repellent sprays to protect fruit and other trees from 


this mammal, 


ze The Meadow Mouse 


(a) Status 


The comparatively recent emphasis on the acquisi- 


tion and reforestation of poorly drained land surrounding head- 


water swamps raises the problem of control of the meadow mouse. 


Many people are aware of the damage which the meadow mouse 
(Microtus pennsylvanicus) can inflict on young orchard trees. 
The species can also girdle and destroy young trees, both hard- 


wood and softwood, in reforestation projects and nurseries. 
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One example should indicate the danger, In the 
winter of 1947-8 on a farm near sxeter, Huron County, 95 per 
poiot- 20,000 trees in a 20Lacré plantation of Scotch pine were 
girdled and killed in a few weeks by meadow mice, Similar 
devastation took place in a plantation in York County in 1944. 
Since considerable areas of the Thames Watershed are being 
recommended for reforestation, the possibility of meadow mouse 
damage cannot be ignored, 

Indications of four-year cycles in the population 
of pe Species have been reported from New York Sula and 
Ohio . Records of the Royal Ontario Museum of Zoology show no 
Signs of a widespread uniform population cycle in Ontario, It 
seems more probable that in Ontario at least the eotancem factor 
in population changes may vary in different years. It may be 
any One Of a number of climatic-factors such as the depth of 
snow, occurrence of freezing rain, or some other factor such as 
predator abundance, food supply and disease, 

| In any given year in Ontario the chances are 
smali that a large population of meadow mice will be built up in 
the late summer and that they will continue to breed in the fall 
and survive until the grasses are no longer palatable and snow 
is deep on the ground. But when this does happen any plantation 
which is overrun will be decimated. There is no doubt that to 
reforest any area having a dense mat of tall grasses or sedges 
(the preferred range of the mice), without protecting it from 
mice by some means, is to invite disaster. Both idle, poorly 
drained (low-lying) sand lands and muck areas covered with willow 
Serup or Similar vegetation can support large populations. 
Plantations on well drained sandy slopes are also vulnerable if 


they adjoin low areas of long grass and sedges, 


1, Hamilton, W.J. Field Mouse and Rabbit Control in New York 
Orchards, Cornell Extension Service Bulletin 338, 


2. Bole, B.P. The Quadrat Method of Studying Small Mammal 
Popuiations. Science Publications of Cleveland Museum of 
Natural History No.4. 
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In September 1950 estimates were made of the 
relative abundance of meadow mice in areas of the watershed which 
were being considered for reforestation. The purpose of this 
work was both to assess the immediate vulnerability of areas 
that might be replanted, and to provide data for a wider study 


of Microtus populations in the Province, 


The presence or absence of fresh runways was 
considered to be a satisfactory index of abundance. The whole 
of each tract could not be examined, but wherever possible the 
areas having the best Microtus habitat in each tract were visit- 
ed, 

One hundred and fifty-eight areas were visited, 
varying in size from a few acres to several hundred. They were 
classified as follows: 


No evidence of Microtus found 70 


Microtus occurred locally ig 
Microtus abundant locally 14 


The areas were also classified according to their 


vulnerability to Microtus, based on the soil, vegetation and 


other cover in the areas or along their edges. The areas were 
grouped as follows: 

Plots comparatively safe from 

Microtus damage 35 

Plots vulnerable to Microtus 99 

Plots very vulnerable to 

Microtus eh 

Many of the areas were classified as vulnerable 
because they adjoined low land with dense vegetation providing 
excellent cover and food for meadow mice. 

Of the 15 areas recommended (in the Forestry 
section of this report) for acquisition for reforestation, 
4 were considered to be safe from Microtus damage, The remain- 
-ing 12 were considered to be vulnerable, and 4 of these were 


classed as very vulnerable. ‘Some notes concerning some of 


these follow, The numbering of the areas refers to the numbers 


on the Forestry map in this report. 
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The Blandford area (9) and the Avon River (4) 
are comparatively safe for replanting, as are the lighter soils 
on the edge of the Komoka Swamp (10) and much of the South 


Dorchester Swamp area (12) 


The most vulnerable areas are the old pastures 


and willow scrub surrounding the Ellice Swamp, (1), the Gads 


? 
Hill Swamp (2), the Golspie Swamp (8) and the Cedar Creek Swamp 
PLD!) « 

In the last-named area meadow mice were common 
everywhere except in the Woodlands. The sections of the Trout 
Creek area (6), in Concessions III to VIII of Zorra West Town- 
ship, are also very vulnerable to Microtus since much of this 
area consists of steep slopes rising from a valiey floor which 
has excellent cover for Microtus. Several parts of the Moraine 
reforestation area (7) are also of this fee 

All the remaining areas recommended for 
acquisition should be considered as vulnerable to meadow mice, 
Since all include patches of dense grasses and sedges. Many 
of these are more vulnerable than they appear, since the 
elimination of grazing, after reforestation, will allow long 
grass to develop on some of the slopes. 

(b) Control Measures 
here are two alternative methods of eliminating 
damage to trees by rodents, The first is to kill the mice. 
The second is to protect the trees by repellents, wire guards 
or removal of all suitable cover. 

Advice on the use of poisons against mice is 
available from the Research Division of the Department of Lands 
and Forests. Strychnined oats and pieces of apple treated with 
Zinc phosphide are the most commonly used poisons. recently a 
method of distributing cracked corn (poisoned with zinc ph3- 


sphide), dropped from a hand garden seeder in long grass, has 
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been developed, 4 green dye is added to the corn and is said 
to repel birds. There is inevitably some danger to wildlife 
am these methods, The bait is extremely toxic to pheasants 
and rabbits and the toxicity does not disappear for many weeks. 

Sprayable poisons have not so far been found to 
be of practical use, 

The importance of predators of the meadow mouse 
Should not be overlooked, Microtus forms an important part of 
the diet of the larger snakes, all the hawks other than the 
accipiters, the common owls and the shrew, weasel, skunk, and 
fox. The only species of hawks in Ontario which take a high 
percentage of poultry and large game birds are the Goshawk, 
the Cooper's Hawk and occasionally the Marsh Hawk. Of these 
the Goshawk is rare even in migration, Although poultry 
farmers are probably justified in destroying the Cooper's Hawk 
and the Marsh Hawk, the average farmer will benefit by allowing 
all hawks to feed on the mice in his fields, This is certainly 
the simplest and cheapest aid to the control of mouse popula- 
tions. 

In the long run protection of the trees until 
they are eight to ten years old will probably prove to be more 
satisfactory than attempts to kill all the mice, Control 
measures involving protection of the trees include: 

(1) Clean cultivation of the ground prior to planting. 


(2) Cutting and removal of grass, at least semi- 
annually in areas where mice are present. 


(3) Repellents. 
2 
Laboratory tests have already suggested a 


number of compounds which successfully repel rats. Further 
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1. Eadie, W.R. Cutting the Cost of Mouse Control. American 
Fruit Grower, October 1949, 


1. Hayne, Don W. Mouse Populations in Orchards and a New Method 
of Control, Michigan Agricultural Experiment Station 
Quarterly Bulletin, November, 1950. 


£. Roadhouse, L.A.C. Rodent Repellent Studies, Research Council 
of Ontario, Report 3-3-49, October, 1949. 
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tests under natural field conditions will have to be carried 
out on the most promising of these repellents in order to 
evaluate their efficiency against the meadow mouse, and to 
ensure that those selected for production would not be toxic 


to the trees in plantation. 
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CHAPTER 6 


PISH 


The purpose of this survey was to make a pre- 
liminary examination of the waters of the drainage basin and 
to classify them as to their present suitability for fish, 


and secondly to make recommendations for possible improvements, 


1. Methods 

The river and its tributaries were visited at 
ZAI stations" corresponding generally to the crossings of the 
river by roads. The Stations were from one to three miles 
aparte The topographic features of the valley and the erosion, 
vegetation, volume of flow, turbidity, temperature and type of 
bottom were listed at each Station, At all suitable stations 
Coliections of ithe aquatic insects and other invertebrates were 
made, At most of the stations collections of fish were also 
made. The collections were later examined and classified, and 
were used in zoning the various sections of the river as shown 
on the accompanying map. The aquatic insects such as mayflies, 
Stoneflies and caddisflies were most useful for this purpose, 
Since many of tnem are reliable indicators of the stream con- 
ditions at the critical time of year. Some species are cone 
fined to waters which remain cold and clear in summer, such as 
trout waters, Others are indicators of permanent flow or of 
Polluted water or of the maximum summer temperature of the 
water, Thus the potentialities of a stream for particular 
Species of fish are indicated, The fish collections substantiat-— 
ed these findings at their particular stations, 

The procedure here adopted follows that used in 
previous river surveys by the Department of Planning and Develop- 
ment and allows close comparisons of the characteristics of many 
rivers. The present criteria and methods evolved from more 
intensive year-round research carried out on parts of the 


Nottawasaga River and Algonquin Park streams, already reported 
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ee, 3 
on, and from other unpublished research data made avail- 


able for this work, 

Fifty-two stations on Trout Creek and its tribu- 
taries were examined in May 1946, The remainder of the stations 
could only be examined once. It was therefore necessary to rely 
on deductions from the presence or absence of species which 


extensive previous tests have shown to be reliable indicators. 


ee The River Valley 

The conditions which determine the kinds of fish 
inhabiting a river are in part -a product’ of the physiographic 
conditions of the watershed, The more Significant points are 
therefore here emphasized, 

& large part of the watershed consists of gently 
rolling land sharply dissected by deep broad valleys (some of 
them former glacial Spillways) occupied by the main branches of 
the river. There is however a wide variation in the stream 
types. Many of the stream courses are now open ditches which 
are a continuation of tile drains. A few are cool and rapid 
Streams issuing from hillsides at the intersection of gravel 
soils and more impermeable ones. Between these two extremes 
many intervening types occur. 

The stream bottoms also vary from clean bedrock, 
found only in the vicinity of St. Marys, through boulders, 
gravel, sand and silts, to the heavy clay bottom found in the 
upper waters of Black Creek, 
ee ee ee ee ee eee 
1. Ide, F.P, The #ffect of Temperature on the Distribution 

of the Mayfly Fauna of a Stream. University of Toronto 
Studies, Biology 39, Publication Ontario Fish Research 
Laboratory 50. 1935. 


eo. Ide, F.P. Distribution of Aquatic Insects in the Lower 
Reaches of the Credit River. 1934 (Unpublished) 


3. Ide, F.P. Quantitative Determination of the Insect Fauna 
of Rapid Water. University of Toronto Studies, Biology L7, 
Publication Ontario Fish Research Laboratory 59. 1940. 


4. Sprules, W.M. An Ecological Investigation of Stream 
Insects in Algonquin Park, Ontario. University of Toronto 
Studies, Biology 56, Publication Ontario Fish Research 
Laboratory 69. 1947. 
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The gradients of all the branches are illustrated 
graphically in the Water section of this report. From the head- 
waters of the North Branch to London the gradient is 7 feet per 
mile. The upper 20 miles of the South Branch have a gradient 
of ll feet per mile, but the remainder down to London has a 
fall of only 44% feet per mile, The gradient of the Middle 
Branch is 1l feet per mile. Thus while the South Branch 
between London and Woodstock is Sluggish and heavily silted, 
the North Branch below St. Marys has been more seriously affect- 
ed by flashy floods and devastating ice action, and the bottom 
in many sectors consists of Stones and boulders with little SLI 

The banks of the watercourses are, with very 
few exceptions, pastured and livestock are commonly watered in 


the stream, 


3+ Permanence of Flow 

The permanence of flow of the various branches 
and tributaries of the Thames is shown on the accompanying map 
Biological Conditions of Streams, Only a small proportion of 
the watercourses dry up in summer, although many are reduced 
to a mere trickle. Much of the North Branch and its tributaries 
in Logan Township and the upper parts of Fish Creek in Hibbert 
and Usborne Townships dry up completely or to standing pools. 
But with these and a few other exceptions the branches tend to 
be small but permanent streams in summer, This is surprising 
in view of the fact that there are nearly five hundred municipal 
drains in the agricultural lands of the watershed. 

The South Branch provides considerably more flow 
in summer than the North, In a typical summer the North Branch 
is reduced to about 25 c.f.s. in its lower reaches and the 
South Branch to about 40 c.f.s. The smallest daily mean flow 
recorded was 2 c.f.s. for the North Branch near the Forks in 
1918 and the same figure for the South Branch at Baling in 1919. 


Such an exceptionally dry year must have had serious effect on 


the fish populations, 
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The permanent spring-fed tributaries come 


chiefly from the intersection of gravelly or sandy morainic 


overburden and less permeable material lying underneath it. 
Thus the most important contribution to the summer flow of 
the river comes from the springs in the Townships of 

Nissouri East, Zorra West and Zorra East, flowing chiefly 
into Trout Creek, the Middle Branch of the Thames and the 


South Branch, There are also excellent springs on Cedar 


Creek, south of Woodstock, but most of their flow is now 


piped to Woodstock for municipal needs. 


4, Temperature Conditions 


Of over a hundred species or groups of 


aquatic bottom fauna identified, some were distributed at 


nearly all the places visited, Others, on account of their 


scarcity, occurred irregularly in collections. The 


remainder are the ones which were abundant in particular 
parts of the stream and are indicators of special conditions 
existing in these parts of the stream throughout the year, 
Some of the organisms used are listed in the table below: 


Some indicator organisms used _ to determine 
characteristics of the streams. These are 


insect larvae or nymphs of “mayflies, stone 


Plies. caddisflies and dobson flies. 


Organism Indicates 
- Neoperla clymene 

- Corydalis cornutus 
. Baetis intercalaris 


Es Very warm in summer 
2 ft 

3 

4. Stenonema bipunctatum 

> 

6 

#5 


t 
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- Ephemerella deficiens Intermediate temperatures in 


summer 
« Stenonema heterotarsale 
. Baetis pygmaeus - 
8. Baetis levitans Cool 
9. Baetis macdunnoughi x ; 
10. Nemoura spps. Cold in summer, spring fed 
ll. Baetis vagans . 
12, Baetis brunneicolor . ; 
13. Hydropsychidae in rapids Permanent flow in summer 
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The chief stream temperature characteristics 


affecting the distribution of fish of the Thames were then de- 


duced and are shown on the accompanying map, The differences 


in thermal conditions show result from a variety of causes 
such as volume of flow, amount of shade and origin of the water, 
which cannot be individually shown on the map. 

Areas suitable for speckled trout do not normally 
extend beyond the parts of the stream shown in blue. The blue 
sections have a low maximum temperature, little daily tempera- 
ture fluctuation and a low daily mean temperature, They also 
are normally spring-fed and with few exceptions are well shaded 
in summer, 

The high daily maxima and moderate temperature 
fluctuations in the sections shown in red result normally 
from a relatively large volume of flow retaining its heat from 
day to day. Impounded waters in which only the surface water 
passes over a dam tend to keep the lower stream sections warm. 

The greatest daily fluctuations in temperature 
are found in the sections coloured green on the map. This 
Situation is found some distance down stream from spring-fed 
tributaries, where there is no longer a cooling effect in 
daytime, or where no impoundments supply a large volume of 


warm overflow, 


d+ Fish Distribution 

; There are few records of the game fish of the 
Upper Thames River in pioneer times. The small-mouth black 
bass is the chief species mentioned in the early literature, 
It is assumed by many sportsmen that the main stream and larger 
branches at one time provided a habitat for the speckled trout. 
This has never been the condition. Edward Talbot in 1824 wrote 
of this species in the Thames above London: "The few trout 
retire to the small brooks and rivulets, whose waters seem more 
congenial to their tastes and habits". Other early writers have 


_ subtantiated this evidence, 
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1. Edward Allen Talbot, Five Years Residence in Canada. 182k. 


oe 
on a _ - 


ngigelredorrada ted Syme 8S" 
Lote 


oh meft, ovew somedt ong te da2d 10 Aa 
soonetstiib sdT . .qam gntyasgmoous tena =e 
aus tO Veoliey & mors stoeet muotie 2a089Ebe 
xstew culd to mtgino bane sbede To srusome AORE hou 
gen odd Ho: twode Yiteubersbe ae 189°: 


‘ he he : 


y a he 


jiffterioa Jon ob duo belxveqa ack eidssiu eserth prea | x 
uld od pakd wee eworte sseute ail %o 22789 “fd hiveynd 3 
~srequad elise elrgkl “sawiersqmed aymixen wot. s ever oe t 
cata yo? ,eudatequad mam ylisb wol 6 ‘ben rolssproult 6 


Lk 


{few o%s enoigqgoxs wot Adiw bia ‘bel~snisqs YLeomion 
poe 

sustsqmes stetebon bine amixem yites Haid ect 
Lon ton yieas her #2. Gworde ehoitoee oft af ematiad 
ib sso ect, asinkede? wolt to omuiev ental vievitelet & ma 


Togs soptie, eft yino soldw fl etedsw bebavogal .¥eo oe] 


“ign adottooa opens? 4ewol edd qeed of baegy men B Tevo 
eucterecimd ML enottaucouts yvliesh gestasty eat 
ecu? \ cam ata no weerg bewwoloo anoidose odd m2 brave | 


*e 


“ya moxt maendte’ twob sometstbh smoa. Bevot ef notte 


7. eee ‘5 


a? joette uttious a tega6L on ef ated? stedw esitesuome 


=) 


‘to- smrlov satel a yvigqge esiembauogset of sistw 10 ,Smidg 


,wolivave 


sotsudiege ld a 
sit to dai? eomae edd td ebiooest wet one oxen 


said davot=fiane ofl” aente tesnolq at tevit semens tae 


 eisteaxesrl ylage sid ns Seagtenge = @LO9G © testis edt GE a 


spn iek bes whose wlaot edo add Asasei roe 238 Hu! Aol Reepte e& ah 
14> guest beibdasaa add tok -teaided @ Debivong ont? ono a6 secon 


v 


stor dS8L 42 sodisT biswds noLsibaiss ect used saved, sods 


> 


duond we't ent’ snobtiod aveds semed?. eft uf eofooge asmm 


acc maee sietew evciw ,esetluvin bee edoowd [fame edd of i 


ef 


Yodt ecedgetw yiise\ iets  ."etided ‘bre asgess tiedg of Lata 


‘ ,szusbnive eafads bass. 7Aaae 


ae 
— 
maael 


~~ 


ee PS a ars 


— 


o4PGSL  abaar®d af gudebieod eteol evit F¢ état nella bt 
- < ry 5 x i 

' ‘ 

. 6 

ve 


Ree "sere 


5 


, 


Salmon Family 


* Brown trout 


» Sucker Family 


Hogsucker 
_* Northern redhorse 


Minnow Family 


tie — a ee he 


Carp 

* Creek Chub 
Pearl dace 
Hornyhead chub 
River chub 
Blacknose dace 
Longnose dace 
Redbelly dace 
Golden Shiner 
Rosyface shiner 
Redfin shiner 
Common shiner 
Spotfin shiner 
Mimic shiner 
Blacknose shiner 


_. Brassy minnow 
- Flathead minnow 
; Bluntnose minnow 


‘North American 
Catfish ‘Family 


-* Brown bullhead 
Stonecat 


Mud minnow Family 
Western mud minnow 


4 
} 


Pike Family 
* Pike 


‘Perch Family 


Yellow Perch 

_ Blackside darter 
_ Johnny darter 
Iowa darter 
Rainbow darter 
Fan-tail darter 
Least darter 


The following 


in the rivers and Streams of 


LIST OF Y FISHES OF 


_ * Eastern speckled trout 


* Common white sucker 


42 species of fish were taken 


the watershed during the surveys, 


_lHE THAMES RIVER 


1 (BASED ON COLLECTIONS DURING THE 1946 AND 1950 SURVEYS) 


——— 


Salmonidae 


Salmo trutta Linnaeus 
Saivelinus fontinalis (Mitchill) 


Catostomidae 


A A Bm re 


aaa 


EES carpio Linnaeus 


= 


ee rubel. ae (A Agassiz) 
Notropis umbratilis (Girard) 


Notropis cornutus (Mitchill) 
Notropis spilopterus (Cope) 


Notropis volucellus — (Cope) 


Notropis _ heterolepis Eigenmann 
and Eigenmann 
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Ameiuridae 


Ameiurus nebulosus (LeSueur) 
Noturus flavus Rafinesque 


Umbridae 
Umbra limi (Kirtland) 
Bsocidae 


Esox lucius Linnaeus 


Perca flavescens (Mitchill) 
Hadropterus maculatus (Girard) 
Boleosoma nigrum (Rafinesque) 
Poecilichthys exilis (Girard) 
Peocilichthys caeruleus (Storer) 
Catonotus flabellaris (Rafinesque) 


Microperca microperca (Jordan and 
Gilbert ) 
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This tributary of the Avon was 
formerly an excellent trout stream. 
It has been ditched and straighten- 
ed to the point where it is now too 
wide, too shallow and too straight, 
and lacks pools, logs, boulders or 
other cover. It remains a cold 
stream, and is well shaded in 
summer, but its productivity is 
limited. 


This sector of the Avon 

River above Stratford now 

lacks both shade and pro- 

tective cover such as 

boulders or roots in the 
water. 


The Harrington stream, in Zorra 
West Township, still provides 
excellent conditions for speckled 
trout. There is a shortage of deep 
pools in this stream. If deflectors 
were installed so as to form a few 
deep pools, the stream could be 
expected to produce larger trout. 
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Sunfish Family Centrarchidae 
* a : 7 
Small—mouth bass Micropterus dolomieu (Lacepede) 
fae eish Lepomis cyanelius Rafinesque 
4 umpkinseed Lepomis gibbosus (Linnaeus) 
‘ es Lepomis macrocnirus Rafinesque 
x, (ong-ear sunfish Lepomis mezalotis Rafinesque) 
Rock bass Ambloplites rupestris (Rafinesque) 
Sculpin Family Cottidae 
Muddler Cottus bairdii Girard 
Stickleback Family Gasterosteidae 
Brook stickleback Zucalia inconstans (Kirtland) 


The arrangement follows that of Dymond, J.R, "A list 
of the Freshwater Fishes of Canada East of the Rocky 
Mountains" (Misc, Publication #1, Royal Ontario 
Museum of Zoology, Perentd)’, L9L7, 


Species of particular interest to anglers are starred, 


The distribution of fish in the Thames is 
affected by the severe pollution in various sectors of the 
river. These sectors are shown on the map “Biological Con- 
ditions of Streams", The present pollution of the Thames and 
the means to prevent it are discussed in the chapter “Pollution” 
in the Water section of this report. While there is comsider- 
able industrial pollution, it is insignificant when compared 
with the effects of effluents of the many overloaded sewage 
plants. 

Fourteen cheese factories or creameries are listed 
as having inefficient waste disposal systems, Some of these 
regularly pollute the river or tributaries to the point where 
fish cannot survive. Others discharge wastes into ditches 
which have normally no flow but pollute the river after rainfall, 
‘In either case efficient septic tanks and settling beds or field- 
Mile beds should te installed, 

The brown bulihead was not collected during the 
Survey but was included on the basis of reports from several 


anglers, The yellow bullhead may also be present. The ab- 


MSence of these species may be explained by the fact that exten- 
Sive seining was not carried out in the deeper and muddier parts 


of the river, 
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The pike~perch (pickerel) was not collected, 
although more than a million spawn of this species have been 
put into the river at various times, and at intervals a few 
have been reported caught. If present it must certainly be an 
uncommon fish in the river, 

The distribution of the major game fish species 
in the river, based on the 1916 and 1950 collections, is shown 
on the accompanying map, Further collecting or angling would 
of course increase the known range of some of the species, 

Some species, e.g, speckled trout, are more difficult to catch 
than others. Smaller and younger fish are also more numerous 
and easier to catch than larger or older ones. Hence the map 
does not provide a close estimate of the relative numbers of 
the different species or of the locations where fish of lepal 
size will be found, 

The small-mouth bass is the most sought-after 
Species in the watershed. Other species less often fished for 
are pike, pike~perch (pickerel), speckled trout and chub. 

Small-mouth bass were found to be well distributed 
through the watershed, They were common in the main stream of 
the North Branch and most of its tributaries, and were also 
found in the South Branch (apart from the heavily polluted 
sections) down as far as Nilestown, and in the Middle Branch 
below Embro. Rock bass were also widely distributed and were 
taken at more than 100 stations. Speckled trout were noted at 
1l stations only. These were in cold tributaries of Trout Creek, 
the Avon, Wel. burn Creek, the upper waters of Medway Creek, a 
tributary south of Fullarton and in a small stream near Komoka. 


Three species of sunfish were taken, the pumpkin- 


seed rather generally distributed on the watershed and the 


freen or long-ear restricted to the warm section and local. 


The creek chub was taken at two-thirds of all 


) the stations visited and apparently had the widest distribution 


of any fish species. Pike were taken in the South Branch, in 
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Waubuno Creek and in Fish Creek, With every 


Oe ticulty of catching pike in 


allowance for the 


seines, 


they do not appear to 
be common in the river: 


Of the sucker family, the common sucker was 


& 
y 
if 


generally distributed and was found at nearly 200 stations, the 


hogsucker was found at 54 Stations, chiefly on the North Branch, 


and the redhorse sucker was taken at 12 stations, also chiefly 


, in the North Branch, 


A single carp was taken, This species is seldom 


caught in short seines, Most of the remaining species were 


dace, shiners, minnows, darters and other small fish not of 


special interest to the angler, 
} The Michigan brook lamprey, a non-parasitic 
species belonging to a primitive group of fishes, was also 


collected at 3 stations on trout. Creek, 


6. Detailed Studies: Trout Creek 
Trout Creek was studied in 1946 in greater detail 
than has been given to the remainder of the Upper: Thames. This 
m veport, therefore, discusses it in some detail as an example of | 
the treatment and recommendations which might be applied to 
other tributaries. The creek is about twenty-five miles long, 
' with an average gradient of seven and a half feet per mile, 
; The eight tributaries are named A to H on the accompanying map. 
(a) Pributaries 
z A. This tributary has two branches and flows through 
open fields. It dries up completely in dry summers. Further 
; data on this stream are given in Table II together with compar- 
able data on the other tributaries. 
Bi. Arising in drains in cultivated land in two 
branches, this tributary flows through open country with little 
woodland along its course. In its upper parts the stream flows 


through flat land with low perpendicular banks eroded by the 
i) 


_ spring floods, In its lower reaches a narrow valley has been 


formed with banks about thirty feet high. The stream is warm 
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in summer and dries up in time of drought. 
Gz Several small cool streamlets combine to form 


this tributary. They flow through farmland in shallow valleys 


and there is little protection from the sun. (See Table 1% 
Station 10.) It appears to be permanent, though of small 
volume of flow. Further downstream the tributary flows through 
wet swampland where the water is protected by dense tree growth 
so that its temperature falls (Table I, Station 13). Travers- 
ing the swamp the water becomes brown, differing in this respect 
from the other tributaries, and has a low oxygen content, From 
the swamp to the junction with the main river, this branch has 
been ditched and food organisms for fish are scarce. 

Tributary D arises in hilly country and has a 
steep gradient but has little tree protection and dries up in 
summer. Branches E, F, G, and H are spring-fed in the hilly 
well-wooded country near Harrington West. From one to three 
miles long, they all have a small but permanent flow. They 
are suitable for speckled trout, and this species was taken 
in three of them, together with other fish which are normally 
associated with trout. The G stream is the largest of the four 
and formerly had a dam, forming Harrington Pond in its lower 
section, Such a pond greatly increases the space for trout and, 
with a properly designed dam, will not seriously affect the 
temperature of the stream below it. 

The upper part of the main creek arises in a 
Swamp east of Stratford and flows several miles through open 
ditches so that its water becomes warm except locally where 
Springs enter. It is a permanent stream, but its temperature 


increases downstream until it is joined by Tributaries C, E, Fa 


G and H, whose waters cool the main stream considerably. This 


effect is increased considerably by the greater tree cover down- 


stream, Below the mouth of Tributary H, the termperature of 


Trout Creek rises rapidly. In the lower part of its course the 


stream runs in a deep valley which has a flat alluvial bottom, 
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As the stream nears St, Marys the valley has become wide and 


shallow, The bottom of the stream is sort and silty in the 


upper part, out in the lower Sections, stony reaches with 
q frequent clean riffles alternate with Slow-flowing parts with 


erited bottom, The stones are thickly encrusted with marl, 


TABLE II 


CHARACTERISTICS OF TROUT CREEK AND TRIBUTARIES 
Tain = 1 EE Te 
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Tribu- | Length Average Vol. of Flow 
tary (Miles)] Gradient in Late May Flow 
(Ft. per Mi,) (ODT 76%) 
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(b) Deficiencies in Trout Creek 
Of all the tributaries of the North Thames, 
Trout Creek offers the best trout waters, but even here they 
are not extensive, The few streams remaining are all small, 
Supporting a few fish of small size. The main stream, now too 


warm for trout in summer, was a good speckled trout stream in 


former times, Although 4% now produces small-mouth bass, 
there is too little natural fish cover such as pools and logs 
for this fish to be abundant, 

Of the tributaries, some are now dry in summer 
and many are subjected to direct heating of the sun. There is 
also considerable erosion, even in the upper parts, from the 
cutting of the banks in flood time. This results in the ac- 


cumulation of silt downstream end turbid water during flooding, 
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DEMONSTRATION PROJECT 
CONSERVE AND PROTECT 


SS 


IF YOU ARE A TRUE SPORTSMAN YOU WILL KNOW AND OBSERVE: 


1, Trout under seven inches in length are NOT kept, but returned carefully to the 
water. (This can be done if you will wet your hands and remove the fish from the 
hook under water.) 


2. Trout under seven inches in length have NOT spawned and when killed, the Trout 
population in this stream has been reduced by several hundreds. 


3. If you are fishing with worms or other bait, try using barbless hooks; we will 
guarantee you will catch as many fish and will find that undersized Trout can be 
released much easier, thus they won't be so seriously hurt. 


4. YOU are fishing to-day on this Trout stream through the courtesy of the owner 
of the property on which you stand to read this. Bea good sportsman and return 
the courtesy when passing through, by leaving fences undamaged; gates or bars 
as you found them; and the stream unpolluted. 


5. THINK AHEAD — We, and our children have a wonderful natural heritage here, 
so let’s all be conservation-wise and keep Trout Fishing enjoyab!e and beneficial 
for many years to come. It so happens that this is one of the very few recreations 
in which the individual plays every position on the team, and where the ultimate 
“score” rests entirely on the fisherman’s own ability to “play the game”. 


6. Thank you for reading this far; you will feel much better if you will observe these 
simple courtesies and humane rules. 


“IT IS JUST PLAIN COMMON SENSE” 
x =—— * 


Crumlin Junior & Senior Sportsmen’s Assoc. 


Member Club of Middlesex County Sportsmen's Association 


eee eeeeenaaaaeaaaannnannmmnnnnnnednneeeenee eR: 


One of the greatest problems in hunting and fishing in Southern Ontario 
ts the natural hostility of farmers towards those“ sportsmen” who disregard 
conservation regulations and also damage farmers’ property. 

This presents a challenge to sportsmen’s clubs. The real solution is 
education of sportsmen. Many sportsmen’s clubs are alert to this need. 
The above illustration is an example, rare in Ontario, of a determined 
effort by a sportsmen’s association in the Thames Watershed to interest 
the public in conserving fish and improving farmer-sportsman relations. 
The notice, much enlarged and printed on heavy cards, was posted by the 


roadside at each crossing of several trout streams. 


oe 


both of which are detrimental to the organisms on which the 


trout would feed, 


(c) improvements Needed in Trout Creek 

Tributaries C, D and H would be improved by 
the planting of trees and shrubs lining the banks and over- 
hanging the stream to shade the water ana to keep it cool, 

The trout tributaries E, F, G, and H are small 
streams which have cover and food for a few small fish only, 
Dams placed near their lower ends, impounding small ponds of 
an acre or two, would increase the trout production and provide 
unobstructed angling. These dams should be constructed according 
to specifications for trout pond dams. The outlet of each dam 
Should be a pipe constructed so that cold water is drained from 
the bottom and the warm surface water is not allowed to flow 
over the dam, By this method the water below the pond is not 
unduly warm as it would otherwise be. From the screened intake 
at the bottom of the pond the outlet pipe should rise close to 
the normal surface level and there pass through the dam, Excess 
water would pass over the spillway. 

The cooler part of the main creek, adjacent and 
down stream for a short distance from the mouths of tributaries 
D, E, F, G, and H, could be planted with brown trout. More 
pools for cover would improve this section. To create these 
pools low dams or deflectors of the types shown in the accompany- 
ing illustrations should be constructed. Some of these may be 
of log and othersof concrete and stone construction. The de- 
flector type is more suitable for the trout section since it does 
not interfere with movements of the fish and also does not im- 
pound the water to the same extent with a resulting increase in 
temperature, 

Below this section and on down into the proposed 
reservoir above St. Marys, conditions are suitable for one of 
the bass species. In this section crayfish are abundant, These 


are a staple food of the small-~mouth bass, Low dams should be 


constructed in suitable places in this reach, 
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Michigan Dept. of Conservation 
Single-wing deflectors in a trout stream. These are log cribs 30 inches wide and 30 inches 
high. The logs are wired and stapled to posts. Log spreaders are placed at intervals 
along the structure. The interior space is filled with gravel and sand, and the top is well 
sodded to prevent surface erosion and to improve the appearance. The wings are installed 
at an angle of 35°-45° to the direction of the stream, with the terminal end down stream 


from the base. 


Michigan Dept. of Conservation 


Single wing deflector made of three logs fastened together and staked securely to the bottom. 
Opposite this deflector a log bank cover can be seen. This is now partly overgrown with 
sod and brush. A bar has already started te form below the deflector. This device has 


proved a very effective stream improvement. 


; 


Aiea 


Figure 2 shows diagrammatically a section of 
Trout Creek from G tributary to St. Marys with Suggested dams 
and other improvements, 

The types of improvements described for Trout 
Creek can of course be applied to many of the smaller streams 
in the watershed, Good management of the soil and of the 
forest cover, and the planting of trees for shade above the 
streams, should result in a considerable increase in the range 
of the speckled trout in the watershed, 

Of all the phases of conservation, stream im- 
provement requires the greatest measure of co-operation, 
Since the manner in which watercourses are managed up stream 


so radically affects all the owners down stream, 


7» Improvements for the Main River and Flood Control Basins 

In the main North Thames the production of 
bass might be improved by low dams. The large impoundments 
which it is proposed to construct, as outlined in the Hydraulic 
report, will have extensive shallow areas which will support 
aquatic plants. It is recommended that large-mouth bass (Huro 
salmoides), a species adapted to weedy places, might be intro- 
duced to these. ponds. Anothér fish adapted: to warm weedy waters 
which has been little: utilized in this province but has been 


grown with considerable success in warm ponds in Ohio and other 


States, the calico bass or black crappy (Pomoxis nigromaculatus) , 


might be introduced in these ponds. 

Since these large dams are placed well down 
stream in sections whose waters are well warmed up, they would 
not greatly affect the conditions in the river below them, even 


if their outflow consisted of surface water. From the biological 


and fisheries standpoint, however, it is imperative that a flow 


of water be maintained at all times throughout the length of the 
river, even during the construction and filling period, as any 


interruption in the flow would eliminate a large proportion of 


_the organisms on which the fish feed and these organisms if 
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once eliminated from a reach would not re-establish themselves 


for many years, 


8, Farm Fish Ponds 


Few of the farm fish ponds now existing on the 
Thames Watershed produce a useful yield. There is ample room 
for improvement of this type of fishing, 

The chief research on management of farm fish 
ponds has been carried on in southern and warmer climates, and 
therefore the findings cannot be applied without qualification 
to an area having the climate of Southern Ontario, but some 
definite recommendations may be made. The most favourable 
locations for the construction of farm ponds in the watershed 
are shown on the map of Pond Regions in the Farm Ponds section 
of this report. Suitable methods for the construction of six 
types of farm pond are also given in that section, 

From the fisherman's point of view, farm ponds 
are of two main reer es The first is the cool pond with con- 
tinuous inflowing water and maximum temperatures at the surface 
of about 75° Fahrenheit with cooler bottom, Ponds of this type 
are usually successful near the headwaters and may range in size 
from about an acre to 8 or 10 acres, Depth should be 10 feet or 
more in the deepest part. Spring flow of as low as half a cubic 
foot per second will maintain a pond of one acre. This type of 
pond is best adapted to the production of speckled trout or 
brown trout. These species of trout do not normally reproduce 
in ponds and must be maintained by periodic restocking, Ponds 
cold enough for trout should be stocked only with trout and the 
two species of trout should not be mixed. 

The second and commoner type of farm pond is 


the warm water pond. Most farms have at least one low spot 


—_—_ 


1, An excellent handbook on the details of construction and 
management of farm fish ponds is "Fish Ponds for the Farm" 
by F.C. Edminster, published by Charles Scribner's Sons, 
New York 1947. Some of the above information is abstracted 
from this bulletin. 
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suitable for a fish pond, It is frequently good practice to 
have separate ponds devoted to wildiife and fish and to control 
the aquatic plants in the fish pond, 

In managing warm water ponds for. fish the 
following points should be kept in mind, 

(1) A minimum depth of 10 feet over at least 
25> per cent of the pond should be planned to avoid excessive 
winter kill, probably the critical factor in fish survival in 
farm pends in Ontario, 

(2) If suckers, carp or large numbers of 
minnows are already present in the pond, it is usually best to 
destroy all fish in the pond, 

(3) It is often necessary to control existing 
aquatic vegetation, There are both mechanical and chemical 
methods Ee tapie 

(iy) There have been few tests made in Ontario 
of the efficiency of applications of fertilizer in increasing 
the crop of plankton, the smaller aquatic invertebrates. The 
research now being carried out in this field may lead to 
application of fertilizers such as 8-8-4 becoming more general, 

(5) Since many of the species commonly recommend- 
ed for introduction grow very Slowly in Ontario waters, research 
to determine the most satisfactory species in this province will 
be needed. New ponds and those in which the previous fish have 
been destroyed might be stocked experimentally with a combina- 
tion of large-mouth bass (Huro salmoides) and biuegills 
(Lepomis machrochirus) at the rate of 100 bass and 1,000 blue- 
gills per acre, Fishing should be deferred until some of each 


Species have spawned successfully. 


1. Speirs, J. Murray. Summary of Literature on Aquatic Weed 
Control, Canadian Fish Culturist, 3:(4); August 1948. 
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CHAPTER 1 
THE APPROACH TO THE PROBLEM 


i Objectives 
The planning of recreation facilities in 
Ontario has in the past been chiefly directed towards two 
ends: facilities such as parks and playgrounds within the 
boundaries of cities and towns, and facilities for long and 
comparatively expensive vacations in wilderness regions 
relatively far from the industrial and agricultural areas of 
the Province. The growing concentration of the population 
in industrial areas has overtaxed the local facilities, while 
the time and cost involved in reaching wilderness areas have 
prevented the average family or group from visiting such areas 
more than once or twice a year, 
It is now well recognized that a third type 

of facility has been neglected - the public area within a few 
miles of the agricultural or urban worker's home. The lack 
of good recreation facilities close to the cities has been an 
obstacle to the enjoyment of healthy out-of-door activities 
and relaxation. One objective of this report is therefore 
to consider the development of public recreation areas out- 
Side the towns and cities in the Upper Thames Watershed. 
Inevitably some form of control of such areas, either by the 
application of zoning by-laws or by acquisition, is involved, 


In the preparation of the report, three points 


have been kept in view: 


(a) The retaining and protection of natural 
advantages. 


(ob) The development of adequate facilities in 
maximum variety, available to people of all 
ages, tastes and income groups. 
(c) The adjustment of recreation plans to any 
other conservation measures proposed for the 
Thames and neighbouring watersheds. 
Small urban parks and playgrounds hardly fall 
within the scope of the present study. The larger urban 


parks are of course considered in their relation to an over- 


all parks plan, 
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The provision of Opportunities for recreation 


on the lands and waters of the Thames Watershed is of course 


a public responsibility requiring long-term planning. 


2 » Distribution of Population 

In planning for recreation the density of 
population over different areas of the watershed must be care- 
fully considered, Several factors appear to be important, 

The.t inst. 14a that the dominant population of 
the watershed is urban. Of the 190,000 population of the 
watershed, 138,000 or 70 per cent of the total live in three 
cities and three towns, namely London, Stratford, Woodstock, 
Ingersoll, St. Marys and Mitchell. The second is that more 
than 50 per cent of the population live within five miles of 
the centre of the city of London; and the third is that even 
the rural population tends to be denser in the southern part 
of the watershed than elsewhere, as shown by the population 
map which accompanies this report. 

Areas for recreation must obviously be located 
as close to centres of population as possible. It is there- 
fore clear that while the northern part of the watershed must 
not be neglected, the need for recreation facilities in the 


south-western part of the watershed is greatest. 


Se Types of Recreation Facilities 


The kinds of recreation facilities commonly 
considered are as follows: 


Beaches and pools for swimming 

Beaches developed for children's use 

Boating and fishing areas 

Individual picnic sites and group 
picnic grounds in parks 

Roadside picnic sites 

Scenic drives 

Individual and group camping areas 

Trails for riding, hiking and nature study 

Public hunting areas 

Winter sports areas 

Ar boretumsl 1 

Youth Hostels 
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aS These are described in more detail in Chapter 2, 
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(m) Swimming holes 
(n) Historic sites 
(0) Public golf courses 

For many uses land acquisition is the primary, 
and sometimes the only, requirement, In addition, such 
measures as pollution control, supervision of public swimming 
ereas, planting of shade trees and many other services may 
be needed, 

Many of these uses can be integrated in a broad 
plan of land zoning for health and recreation, In all grow- 
ing communities a long-range plan must be made with an eye to 
the future needs of the population. The amount of park lands 
end the location of them in relation to the centres of popu- 
lation are obviously of great importance, Modern master plans 
for both large and small cities now commonly include a zone 
of land called a Green Belt surrounding the inner metropolitan 
area and intended to provide space for many kinds of outdoor 
activities. Where strict zoning regulations are to be main- 
tained some of this land may remain in private hands. Other - 
wise public acquisition is the only guarantee of proper use. 

If the projected growth of the city of London 
would warrant a Green Belt in the future, the value of a long- 
range plan cannot be overestimated. Areas just outside the 
city can be restricted or acquired before they reach a high 
value as real estate. A typical example of an area which 
would have been suitable for a Green Belt is the land east 
and west of, and including, the Walker Ponds south of London. 
This area is now being occupied by the new hospital or other- 


wise built up. 


4. Pollution of Watercourses 

There is a rapidly growing need in Ontario 
for the reduction of present pollution and for prevention or 
control of proposed new outlets. Pollution on the Thames 


is discussed in detail in the section of this report on Water, 
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CHAPTER 2 
EXISTING FACILITIES 


Je Urban Facilities 

It is not the purpose of this report to make 
plans for recreation within the urban areas, The planning 
of such recreation is already in the hands of a number of 
capable organizations, Some instances will indicate the type 
of organization and the facilities provided in different 
centres. 

The largest organization having recreation 
within its scope is the London Youth Council, This Council 
has representatives from all the major interested groups such 
as the churches, Y.M.C.A. and Y.W.C.A., service clubs, schools, 
athletic clubs of industrial firms and the Public Utilities 
Commission of the city, under which an extensive park system 
is organized. 

The City of London already owns 654 acres of 
land devoted to recreation, consisting of 417 acres of park- 
land, 125 acres of supervised playground areas and a public 
golf course of 112 acres. It is regrettable that of this 
total 465 acres or 71 per cent lie well outside the city 
LIML GS. The city has a great asset in Springbank Park. 
Although it lies three miles from the city it is intensively 
used. It is attractively landscaped and has excellent play- 
grounds and ample shade. The only factor which seriously 
prevents full use of this park is the condition of the river, 
which is severely polluted. 

The City of Stratford has the best example of 
completed land planning for recreation in the watershed. 
Victoria Lake, formed by the damming of the Avon River, and 
the parks and playgrounds along its banks are extremely 
attractive and a credit to those who planned them at a time 
when other centres were allowing industrial development to 


mar the river banks. The development here is a good example 
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This lake and the park surround- 

ing it at Stratford were planned 

forty-seven years ago at a time 

when other planners were allowing 

industrial development to mar the 
river banks. 


Facilities provided in the park 

include both play areas for in- 

tensive use and restful scenes 
such as this. 


The lake is much used for boating. 
It also provides a home for Black 
Ducks and swans. 


Ae 
of the wedge type of parkland recommended by many modern 
planners, Open land continues in a narrowing wedge right into 
the centre of the city. As well as its beautiful lake, Strat- 
ford has a total of ten parks and a fairground, including 125 
acres, There is also a municipal golf course. Additional 
recreation areas are being planned, 

The City of Woodstock has four parks totalling 
61 acres, a fairground of 30 acres and a private golf course. 
Southside Park is well developed for both separate and group 
picnics. and includes facilities for canoeing, swimming and . 
Tela sports. There is also a separate section for camping, 
with kitchen supplied. 

Ingersoll has two parks totalling 21 acres - 
Memorial Park with picnic ground and childrents playground and 
Victoria Park with sportsfields and fairgrounds, 

St. Marys has 21 acres of parks, including a 
fairground. It has already developed one of its two flooded 
quarries to form a very fine natural swimming pool and has 
plans for further development. 

The Town of Mitchell has taken a commendable 
step in developing a Community Centre of 22 acres, with a fine 
natural site and with facilities for all kinds of sports and 
an exceptionally well designed swimming pool and bathhouse. 

The town also has a 19-acre fairground with additional sports- 
fields. When the work is completed the Community Centre may 
well be a model for other centres in Western Ontario to follow. 
Credit for this development should go to an excoptionally 


enterprising Lions! Club. 


&.- Rural Facilitios 
(a) Beaches and Lakos 
At present a considerable number of people in 
the area go south to the Lake Erie beaches or to Lake Huron, 
fifty miles away. These lakes, however, are too far for an 


afternoon outing. Outside the towns there are at present no 


at 
crus - 
J 


_ mr: ‘ 


“wreser aye ‘ae 

otat diakt ai Shean ‘ 
+0498 yale ini mi : 
est SRO Snaongsist i 

reno de EBBA . onrtod sa. at 


itetod eatiag auot ae sore: 
Pes). vies eoay Eng B “pa 203 
cong Bia” tarreg 56 sitod «ot begs. 


aee | 4 ‘ae * 
tye gi tras twe .satoonao got pototrasan sebuloah pee u ] 


niga sot) moldings oteiagos a cals et etait cotaage 
a -. ~sbetiqase neato 4 

- aston) 1S wt Cisse ey oats sad £foa tagail 
pauotenalg e notbitce ins ‘Savona, shookg diiw 21s nak 
austomm tte ‘one eflolietroqa Seti Ate Alton is 
Beis ,Batsg To 86208, 18 Sal ayisl + tS. ) 
OoLe Ghar ei. I) ope boqoloves' ybsotte eat JL oe 


y. 
Pon: 4208 Basie iatudan ant yt0¥ B mot. of Proc 


| i |. trong taveb odtnut ret i 
+ Sis haonmop # aueet ore ‘ tedoe te yo owel ost 

otek ade Abain GS) to ettiet yrtaunaos 6 aaigoivvob a2 

Sis BEER 2D. ahi Lis. ‘sot Gazsts toast ddiw bre edie Lege 

| ss uohieae Bite Loog ap hme tins Hany Laod lilew ‘(if Lenol 9mm 

rnoae Semottbhia, Ha ty bovotariat eios<9l a aad oats avo F 

yan gadmego eéfnienied oid fexetgmwos at. atiew odd ment eb .. 

wollot of o¢ tated aresaeY gi sontaco sage 10% Lebom « ed 

faeruioaians at oF 3, Bizote, Snemng6 Loves aids «61 *thge 

. a ea, Di | a es / usd ‘end tt ‘Qitie Liye 


‘ {i438 


| oi m! soleus eror 
M yi solet pie avdosett (ws) 
2 isd elqoeq to ‘“ednva sidered tens gp dmesere JA 
House east. o¢ "to sedosed- ‘mink etal sid of dto0e of Sete 


» 


Ae ty? oe ‘abt! sxe <foyvewoL caesad grout syaws Soli z¢ 
ae 


daderg derete Gaedd Bios eis abiesyo saat Typ oom 


De : Je yi 


4 aD 


i 7 


vary 


———— ee : 


ee Ee 


ST SS a eee eer ES 


Frt-< 


ee 


ote 


publicly owned beaches in the watershed. There are, however, 


5) + 
a number of small lakes and ponds in the area, the ownership 


and size of which are as follows: 


Name Ownership Acreage 

St. Marys Quarry Public 1¢ 
Walker Pond 1 Hospital grounds 12 
Walker Pond 2 Private (Angling Club) a 

Walker Pond 3 Hospital grounds Le 
Mill Pond (Westminster) Private 3k 
Foster Pond Private 16 
Beattie Pond bob eiyate kL 
Mud Lake (Dorchester Tp.) Private and inaccessible rae 
Quarry Pond (Beachville) Private 20 
Reservoir west of Private aa 

Ingersoll 
Embro Mill Pond Private, some swimming 20 
allowed 
Hodges Mill Pond Private a0 


Crystal Lake (Lakeside) Partly subdivided, partly 65 
available with permis-= 


sion 
Mud Lake (Nissouri §&.) Private and inaccessible 7 
Lakes east of Stratford Private 30 


Mill Pond at Dorchester Private, partly in 
commercial hands and 


available for picnics 26 

Arva Mill Pond Private 30 
Innerkip Quarry Private, swimming allowed 14 
Victoria Lake (Stratford) Public 39 
Lhd 


Two facts can be seen from the above list, 
The first is that apart from river courses the total lake and 
pone water in the watershed is only about three-quarters of a 
Square mile. The second is that two only out of 19 lakes and 
ponds are now in public ownership, Many of them are posted 
against Te dete. 

(bo) Picnic Sites and Camping Areas 

There are still some excellent picnic sites 
along the river courses in the watershed. However, none of 
these are public property. The best sites, set in attractive 
Scenery, include old pastures with large shade trees. Since 
the areas are normally pastured, there are no young trees 
other than hawthorn growing up to take the place of the present 
trees when they eventually fall or are cut down. The result 
is that good picnic sites are becoming progressively rarer. 


Many of the best sites in the vicinity of London are already 
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mals 
in the hands of private Owners from the city who do not allow 
visitors, 

Camping areas are of two types, the community 
Camping area for use by groups and the individual camping site 
with emphasis on the privacy which a family appreciates. As 
far as is known there are no public camping areas outside muni- 
Cipal boundaries in the watershed, 

(c) Nature Trails and Ar boretums 

Nature trails are marked paths intended to help 
the average citizen to appreciate the interesting and attract- 
ive side of natural history. Such features as trees, plant 
and animal communities, rock formations, old beaver dams, and 
other natural phenomena are named or explained with suitable 
markers. A beginning in this work has been made at Spring- 
bank Park, London, but nowhere else in the watershed. 

An arboretum is a collection of living trees 
and should include as many of the native tree species of the 
Province as possible and interesting exotic species. Arbor- 
etums are both attractive parks and useful in conservation 
education, 

(d) Youth Hostels 

The Canadian Youth Hostels Association is part 
of an international non-profit organization operating in 25 
countries. It organizes well-supervised sleeping quarters 
(with cooking facilities) away from urban areas and available 
for a small fee, so that hikers, cyclists and skiers can enjoy 
the open country and meet others of similar tastes in attract- 
ive surroundings. There are several regional executive com- 
mittees, as well as a national Board of Trustees, composed of 
men and women prominent in educational and welfare work. This 
organization does not cater to those who travel by car. 

Youth Hostels are normally established in chains 
10 to 20 miles apart. At present there are two Youth Hostels 
established in the watershed, one near St. Marys and another at 
Woodstock. Membership in the Youth Hostels Association is 


rapidly growing in Ontario. 
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ROP. 
(e) Scenic Drives 
There are several very attractive drives in the 

watershed, particularly those following the North Branch of 
the Thames River north and south of St. Marys, the road east 
and west of Dorchester, and the part of the county line between 
Perth and Oxford Counties, east of Fairview. Such scenic 
drives should have occasional pull-outs, where a car may be 


apiven off the highway, but there are none available at the 


present time. 
(f) Historic Sites 

Four tablets have been installed by the Historic 
Sites Commission of the National Parks Bureau. None are of 
importance to rural recreation facilities. Three in London 
commemorate distinguished persons. The fourth, at Ingersoll, 
notes the establishment of the first cheese factory in Canada. 
Several cairns and markers have been set up by local bodies. 
One commemorates the foundation of Mitchell, another records 
the original Seebach family settlement, and a third, at Shake-~-. 
Speare, notes the beginnings of the village. 

with these exceptions there are no publicly 


owned historic sites in the watershed. 
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CHAPTER 3 
RECOMMENDED FACILITIES 


While the population of other centres in 
the watershed has tended in the past thirty years to increase 
slowly or to be stationary, that of London has shown a 
consistently sharp increase and will certainly continue to 
do so for some time, This will produce a great strain on 
the recreational facilities available in the area, It is 
also true that many of the best natur2l sites for recreation 
in the land surrounding London and throughout the watershed 
are no longer available for acquisition by the community, 
having already been bought up for private estates, Since 
the tendency continues in this direction, it is important 
that early action should be taken to ensure public owner- 


Ship for some of the remaining beach, park and picnic sites. 


(1) Thames Valley Park 
The valley of the North Branch of the Thames 


between London and St. Marys contains some of the most 
attractive scenery in the watershed. It is easily accessible 
from London by several routes, Since lands must be acquired 
for flood storage in the valley above the Fanshawe Damsite 
the time is opportune for the establishment of a large park 
which would surround the flood storage area, and might 
eventually include parts of the whole valley stretching 
some thirteen miles northward to No. 7 Highway near 
Prospect Hill, The dam now to be built will create a 
permanent lake which will provide good fishing as well as 
boating and swimming, 

The accompanying maps show in detail the 
part of the valley which has already been planned as an 


intensive use area by the Authority's Parks and Recreation 


Advisory Board, 
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The boundaries of the intensive use area have 
here been slightly modified to take advantage of the existing 
property boundaries rather than of existing fences, in 
order to simplify land purchase, 

In the land use survey of the watershed, 
described elsewhere in this report, the parts of the water- 
shed which should be restricted to forestry or permanent 
pasture were mapped. A large part of the valley and steep 
Slopes along the North Branch between the Fanshawe Damsite 
and St. Marys came under this heading. These areas are 
Shaded on the accompanying park map. The findings should 
be a very valuable aid in the selection of additional 
areas for park use, since they take into account not only 
the soil type, slope, degree of erosion and drainage, but 
also the present land use, | 

The section of the valley between No, 7 
Highway and the mouth of Fish Creek, which is recommended 
in the Forestry section of this report for acquisition 
and reforestation, is shown on the park map. Several 
smaller areas are also shown which are particularly suit- 
able for reforestation but which are not listed in the Forestry 
section because of their small size, Existing woodlands, 
chiefly overgrazed, occupy 90 acres of the intensive use 
area and 320 acres in the northern section. Much of the 
remainder is stony pasture or unused land with patches of 
hawthorn trees, The chief questions which would require 
examination in detail in setting up the park are therefore 
the value of the pasture land, standing timber and rights 
to water cattle, and the costs of necessary improvements 
and maintenance. Within the boundaries of the park, the 
following facilities could be made available: 

(a) Swimming and Boating Facilities 
The permanent lake will have an area of 


650 acres. It will be four miles long and will have a 
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A view of the North Branch of the Thames River in the proposed extension of the Thames 
Valley Park. The flat lands at the top of the hill would be outside the park boundary. 


The Green Heron, Spotted Sandpiper and other shore birds are common along this stretch of 
the North Branch of the Thames River in the proposed park. The preservation and wider 
spread of interesting species of animals should be a major objective in park management. 
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maximum width of half a mile, Most of the lake will be 
more than six feet deep, Some water may be drawn from the 
lake for the municipal requirements of the City of London 
but the level of the lake will not be seriously affected. 
Summer storms may raise the lake a maximum of six feet. 
eince total variations of about eight feet are possible 
(apart from the spring floods), the docks will presumably 
be of the floating type. Some mud flats will probably be 
inevitable in the upper reaches of the lake, but there will 
be many parts of the lake where excellent facilities for 
diving and water sports can be provided, 
(b) Beaches and Wading Areas for Children 
It would be necessary to make one or more 
artificial sand beaches. This might not be feasible in 
the more northerly stretches of the river beyond the 
impounded water, since the spring floods would tend to 
remove the sand, but it could easily be achieved along the 
quiet water of the lake, 
(c) Parkways 
The upper stretches of the river valley lend 
themselves to attractive parkways. The modern practice in 
planning such drives along rivers is to restrict the drives 
to one side of the river, leaving the other side as an 
unspoiled area to which there is access by car at a few 
points only, In this case the main drive should follow 
the west bank of the river, since it has better views and 
part of the present road system already follows the upper 
edge of the valley slopes on that side, Parking places 
would be provided at those points on the drive which have 
exceptional views, 
(dyeericnic Sites 
Both group and individual picnic sites 


should be developed. Those which are in wooded areas 
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would have the usual type of cemented fireplace, similar 


to those now supplied by the Province of Ontario at camping 


sites in many parts of Northern Ontario, Sites selected 


| 
: 


for group picnicking would Bee: be provided with rough 
benches and tables, 
(e) Camping Sites 
There are a number of attractive camping sites 
along the river which could easily be developed, but the 
critical factor would be location of spring water. Neither 
the Thames River nor the artificial lake can be expected 
to provide water suitable for drinking without extensive 
treatment, since the Avon now carries all the partly-treated 
sewage from Stratford, and since the Main Branch now under- 
goes serious pollution at Mitchell and minor pollution at 
several other points above the park, Reliable springs are 
therefore essential for campers, Cemented fireplaces would 
be a necessity. Camping sites in public areas should, if 
possible, be provided with fuelwood cut and piled, Other- 
wise, live trees are likely to be destroyed or damaged, In 
practice this has not been an expensive item of parks 
management elsewhere, 
Voy “Neture ‘Trails 
The extension of the park in Concessions 
Ii and III, Lots 27 to 30, in Nissouri West Township is an 
area in which a nature trail should be laid out, This could 
be marked and also perhaps maintained by any of several 
Boy Scout troops in the watershed. A second nature trail 
could be located near the damsite and close to the city of 
London, Such trails offer a very useful addition to the 
educational facilities of the various municipalities, 
(g) Winter Sports 
There are excellent opportunities for ski 
trails to be opened at both the north and south ends of 
the park. The park would of course be open for all winter 


sports, including skating, 
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(h) Youth Hostels 


The nearest Youth Hostel to the park is 
that at St. Marys, It is probable that there would be 
sufficient demand for overnight accommodation near the 
northern part of the park to warrant one or two more Youth 
Hostels being located in the neighbourhood of Thorndale 
or Plover Mills, 

(i) Reforestation 

There are two types of tree-planting needed 
in the park and its northward extension. Much of the plant- 
ing in the intensive use area would be in groups of trees 
rather than reforestation in solid blocks, and would have 
to be carried out by trained men, but some of the larger 
blocks and most of the reforestation proper in the northerly 
extension of the park could be carried out as part of an 
educational conservation program, Individual schools, Scout 
troops and other organizations could be encouraged to plant 
small areas annually. This type of education has already 
been given prominence in Simcoe County, where Boy Scouts 
have planted a million and a quarter trees, and has proved 
of great value in teaching the principles of proper land 
use and woodlot conservation, There is also ample scope 
in the park for small projects of erosion control. 

(j) Park Administration 

The preliminary plan provided by the Parks 
and Recreation Advisory Board of the Authority already 
includes suitable sites for an administration building, 
boathouses, park service buildings, an amphitheatre, a 
trailer camp and an athletic field, Many of the park 
services could be modelled on those now used in the parks 
surrounding the impoundments of the Muskingum Watershed 
Conservancy in Ohio, These services have been exceedingly 


successful and have also provided enough profit to the 
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Conservancy to pay for some of the improvements in the 
parks, Small fees are charged not only for boat rentals 
cr licences and for camping or trailer facilities, but 
also for overnight or weekly rentals of cabins near the 
lake, Where cabins or refreshment pavilions of this type 
are operated by concession rather than directly by the 
Authority, it is usual to set minimum standards both for 
the design of tne buildings and the operation of the 
services, It is best for the Authority to be responsible 
for both the design and the construction of such buildings. 
Where a park will be very intensively used, as the Thames 
Valley Park certainly will, the allocation of restricted 
parts for summer cottages on long leases seems hardly 
justified, This should certainly not be the primary or 
even a major purpose in establishing a park so close to a 
large population centre, 

While lands should be acquired for a park, 
such as is planned, as quickly as possible, improvements 


should be Spread over a period of several years, 


Re Picnic Grounds and Smaller Picnic Sites 


While recreation requirements in the crowded 
London district are the most urgent in the watershed, 
there is also a definite need for the acquisition for 
public recreation of BERLy areas near the other popu- 
lation centres, The Authority has already taken a lead 
in this work, In the process of making the new river 
channel at Ingersoll, it was found necessary to acquire 
a considerable area on both sides of the channel, The 
Authority prepared plans for the development of two areas 
as parks, These areas will have a total frontage on the 
channel of more than 2,000 feet, Much of the land 
involved requires grading and filling, which can be carried 


out as fill becomes available from the nearby quarries. 
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Two small sections of one acre and a quarter of an acre 
are scheduled for immediate development, the remainder for 
future development, 

Improvement of rural sites can be carried out 
with little expense, The most essential improvement is the 
provision of parking space off the roads. For large picnic 
Sites, fireplaces and tables with benches are an advantage. 
Where a picnic ground will be heavily used, one of the 
modern designs of small iron fireboxes which can be bought 
in quantity should be used, These take up little space and 
use a minimum of fuel. The repetition of many large cemented 
fireplaces close together is not justified, Receptacles 
for trash disposal should be fly-proof and also inoffensive 
to the eye. Shade is of prime importance in picnic sites 
in Southern Ontario, Tree-planting should therefore be a 
part of the program for development of any picnic site. 

Of several hundred possible picnic sites 
examined in the watershed, 22 of the best were selected. 
Their locations are marked on the Recreation Map of the 
watershed with the same site numbers used in the following 
list. All are accessible by road, With one or two exceptions 
which are noted, the area involved would be very small, 


varying from half an acre to two or three acres. 


Picnic Sites Suitable for Acquisition 
(1) Logan Township, Con. VI, Lot 21 An attractive 


woodlot on the bank of a small clear stream, 


(2) Fullarton Township, Con. IX, Lot 10 This 


site lies in a valley on a small clear creek, 


(3) Fullarton Township, Mitchell Road East Lot 31 


A spacious site on the north branch of the 
Thames close to some of the best bass fishing 


in the river. 
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An area recommended for 
acquisition as a public pic- 
nic site. This lies on the 
Thames River just east of 
the bridge south of Komoka. 
The site is on a good road 
about a mile from Pro- 
vincial Highway No. 2. 
This site should be planted 
with a few shade trees as 
early as possible. 


This land, included in the 
area described above, would 
be used for car parking. 


On No. 7 Highway, near 
St. Marys, this roadside 
picnic site has been set up 
by the Ontario Department 
of Highways. The neat 
arrangement of facilities is 
an indication to the public 
to keep the area clean and 
tidy. 
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Hasthope North Township, Con, I, Lots 40 and L1 


A small area one-half mile north of No. 7 
Highway on a clear Stream, Tree-planting is 
needed. 

Blanshard Township, TRC, Lot 42 This is 

a vet yoautractive picnic area. A ford in the 
North Branch, approached by a blind road, 

This is already a very popular site. Space 

for turning a car around and Some tree~planting 
are needed, 


Downie Township, Con, EX, Lot 5 A large and 


popular picnic site with excellent flats and 
trees and including a rather. muddy swimming 
hols, 

Zorra West Township, Con, i] Lot 30 Thevsige 
of Harrington Pond. This would be a very 
attractive site if the old mill dam were 
restored, 

Nissouri West. Con, II, Lot 28 


Nissouri West. Con, Il. Lot 26 
ts 20 and 21 


Nissouri West, Con, IT, Lot 
These three sites all lie in the part of the 
valiey of the North Branch recommended as a 
possible extension of the Thames Valley Park, 
London Township, Con, Vit, Lot 18 This is 
a large and popular area for picnics on 
Medway Creek, It has several swimming holes 
and excellent flats on both sides of the 
road, 

Lendon Towmsbip, Con, IV, Lot 12 A large 
area already popular, with stony beaches 

and some swimming available. It is at the 


end of a blind road. Some tree-planting is 


urgently needed. 
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London Township, Con, IIT, Lot 29 An 
excellent upland picnic area, with fine 
views of the Thames Valley. 


Delaware Township one-half mile east of 


Komoka Bridge, This area comprises four 
acres of rolling non-arable land on the 
south bank of the Thames River, It lies 
within an area recommended for reforestation, 
There are grassed flats at the west anc, 

This kind of recreation site was selected 

in spite of the absence of trees on it. It 
should be acquired for its future value, A 
parking area and immediate tree-planting 

are needed, 

Nissouri East, Con.XIl. Lots 5 and 6 

This excellent park and picnic site, two 
miles north of Thamesford on the Middle 
Branch, is strongly recommended for acquisi- 
tion, but it has one disadvantage, in that 
it lies in one of the proposed storage 
basins recommended for flood control purposes 
in the Hydraulics section of this report. 
If a decision is made by the Authority to 
use the area above Thamesford as a flood 


storage basin the site could not be used. 


Oxford North, Con, V, Lot 19, at the Thames 
River 


Dorchester North, Con. B, Lot 7 at the Thames 


River 

These two sites lie a short distance 
apart on Pinar side of the South Branch of 
the Thames, Both are approached by blind 
roads and have attractive flats and terraces. 
The site in Dorchester North Township is 
closer to a good highway, but access to it 
involves crossing a small boggy stream, A 


small culvert is therefore needed, 
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(18) Dorehester North, Con, I, Lot L The site 
is on Reynold's Creek, Some trees are 
present. Additional planting would improve 
the appearance. 

(19) Zorra West Township, Con. VV. Lot 135 3iiie 
site is on the one remaining pond a quarter 
mile north of Embro, 

(20) Zorra East Township, Con, XIV, Lot 29 There 
are no outstanding sites in this part of the 
watersned. The cne here listed appeared the 
best available, There is a good but rather 


muddy swimming hole at the site. 


i, 
~w 
ee 


innerkip Quarry Innerkiv Pond, a former quarry, 
provides a very fine swimming pool. It should 
be possible to refill a small corner of the 
quarry with some of the material now lying 
around the edges, to provide a safe area of 
shallow water for children. Immediate tree- 
planting is needed. 

(22) Delaware Township, Con. IV, Lot 2 This is 

a site already very popular for corn roasts. 
There are excellent flats and fine views 


from the heights north and south of the site. 


3% Swimming Holes 


At several points on the river swimming 
holes have existed for many years. These are frequently 
found at larger bridges where material has been removed to 
make the bridge approaches or where the stream cuts sharply 
around a curve. These old swimming holes are part of a 
long-established pattern of rural life in Ontario. Very 
little improvement is needed on many of them, but here and 


there a diving-board might be included and some indication 
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The old quarry at St. Marys 
has been acquired by the 
town. Facilities such as 
diving-boards, a raft and a 
refreshment booth have 
made this a very popular 


swimming pool. 


This attractive pool two 
miles north of Woodstock 
is in the middle of a farm- 
ing district, and is used by 
many young people in the 
neighbourhood. 


{ historic relic, the old mill 
wheel at Kilworth still re- 
mains. It is in urgent need 
of repairs. As far as is 
known, there are no mills 
with this type of wheel now 

operating in Ontario. 


=i Ou 
given as to the depth of water. Some of the existing areas 
and others which might be established could be included in 
those of the recommended picnic sites selected for acquisi- 


Caos 


4,  Wilcerness Areas 

It is of great interest both to the general 
public and to naturalists to retain in every region a small 
section of country as nearly as possible in its primeval 
condition. There are few if any such areas in the watershed. 
Most of the woodlands have been cut over at least once, and 
many of them have also been burned, 

The Ellice Huckleberry Swamp in Ellice 
Township is no longer of much interest. It has been repeat- 
edly burned since drains were put pnpouen it to make the 
edges usable for agriculture, It has significance for 
future reforestation and flood control, and might be 
developed for wildlife, but is of little interest to the 
general public, 

The woods surrounding Hodges Pond in 
Concession IV, Lots 18 to 21, of Oxford Township have 
survived much cutting, and probably fires, in fair condition. 
The area is already a game preserve. The fact that the City 
of Woodstock derives much of its water from a reservoir 
in the western edge of the woods is an additional reason 
for preserving them, Some consideration should be given 
to the use of this area as a natural park, 

The only other wooded area in the south- 
eastern part of the watershed that merits consideration for 
recreation is the Huntingford Woods at Concession XI, Lot 
15, in Zorra East Township, This land includes old pastures, 
steep hardwood slopes, cedar thickets, a permanent stream 
and a marsh. It could be developed both asa picnic site 


and as an area with a wide range of plant and animal life, 
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‘available for field study by urban and rural school systems, 


s 


some cutting is now going on in the wooded area 


ad 


De Historic Sites 
One historic site might well be made into a 

public park, Mis is the site of the old mill at Kilworth 
in Lebo Township, where a large wooden mill wheel which is 
probably more than a hundred years old still remains. There 
is now no sign of the buildings, but there was a mill here at 
least as early as 1819, The wheel urgently needs repairs: 
The sites of two of the earliest mills are of greater historic 
interest, but provide no interesting remnants of the former 
structures or equipment, One of these is the site of James 
PuCatee semiiis one of the first two grist mills in the wanes 
Bred,  ocavedyat Lot 15 B.F., Oxford West Township. This mild 
was built before 1799 and burned during the War of 1812, The 
other is Ebenezer Allen's Sawmill, the first sawmill in the 
watershed, on Dingman 

* Public interest in the old canoe routes and 
trails established by the Indians before land settlement has 
always been keen, It is therefore recommended that a eairn or 
marker be installed close to the termination of the Indian trail 
from the head of Lake Ontario to the Thames River. The con- 
fluence of the Thames and Cedar Creek was then called the 
Upper Forks of the Thames and the actual trail end was at a 


point on Cedar Creek in the vicinity of Woodstock. 


os Conservation Trail 


i en ee 


Public interest in conservation is rapidly aA 
growing. The subject is already being discussed and 
taugnt in both primary and secondary schools, Many enquiries 


/ 


have already been made for help in organizing tours on which 
good examples may be seen of sound conservation methods in 


use, Such tours would be a very valuable addition to class- 
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room teaching. Examples of all phases of conservation could 
be shown. These should include the results of misuse of land 
as well as corrective measures, 

It is therefore recommended that a Conservation 
Trail be established in the watershed. Permanent markers 
could be set up alongside the exemoles of good land use, 
Those marking misuse of land would be set up only jetties 
farm was abandoned. An outline and map of the tour could be 
mimeographed for distribution to all students or visitors 
teking part in it, The route should be approximately a circle 
and should include several attractive picnic sites so that 
parties from widely seperated schools could cut in on the 
route at various points and still have suitable areas for 


lunch, 
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